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ABSTRACT
The purpose of this study was to examine the perceptions of middle school 
teachers and students of the success of brain-based learning (BBL) as a means to 
achieving the goal of engaged learning and long-term memory (LTM) enhancement. 
When students can see the relevance of what they are learning and can use that 
knowledge in other areas, they are more apt to be emotionally engaged. When they 
are emotionally connected, they perceive a need to pay attention.
This was a mixed-method study aimed at understanding the lived experiences 
of the participants— 181 middle school students and eight teachers. The study 
primarily utilized a qualitative design featuring teacher interviews (preobservation and 
postobservation), a classroom observation, and a student survey. The lessons taught 
were examined in terms of the same four areas: the enhancement of LTM, an 
emotional connection, relevance, and transfer of knowledge as a means to keep 
student interest high and to enhance LTM.
The findings from the study indicate that teachers’ perspectives of the success 
of the BBL lessons were confirmed by students. Six of the eight teachers identified 
the strategies they used to teach the material as the same strategies that the students 
identified as the most interesting. Findings from the students’ perspectives indicated a 
higher than average rating for interest and attention.
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Conclusions from the study confirm that student engagement needs to be 
central to teachers’ planning of instruction and to students’ learning experiences. In 
this era of accountability, it is easy and tempting to neglect the BBL principles in 
favor of teaching to the test. It is imperative that teachers have adequate time for 
planning and continuing professional development support for implementing BBL 
approaches.
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CHAPTER 1
INTRODUCTION TO THE STUDY 
Introduction
When middle school students are asked how they like school, many tend to 
say, “It’s boring,” or “It’s not fun and interesting.” A question that they often ask their 
teachers is, “When am I ever going to use what you are asking me to learn?” Many 
students do not perceive a need to pay attention or be engaged in the lesson. Research 
has shown that when students are engaged, they are emotionally connected to a lesson 
(Wolfe, 2001). When they are emotionally connected, they “perceive a need” to pay 
attention. This all-important emotional connection starts at the point at which 
information enters the brain. The brain is programmed to pay attention only to 
material that it perceives to be relevant, interesting, or fearful (Hart, 1999).
Conceptual Framework 
The conceptual framework for this study stems from research that has been 
done in the area of brain-based learning (BBL) and engaged learning. BBL refers to 
the use of teaching strategies in the classroom that best match how the brain takes in 
and processes information. Engaged learning “refers to active, goal-directed, flexible, 
constructive, persistent, focused interactions with the social and physical
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environments” (Furrer & Skinner, 2003, p. 149). The brain pays attention when there 
is an emotional connection. When the brain pays attention, meaning is constructed 
(Wolfe, 2001). As Sylwester (1995) stated, our brains are wired to “focus 
automatically on information within those narrow ranges that contain high contrast or 
emotional intensity” (p. 79). That is a strong testimonial for the use of strategies in the 
classroom that engage students emotionally. Unfortunately, some educators teach in a 
rote-like textbook fashion. Even as far back as 1927, Dewey commented, “How many 
came to associate the learning process with ennui and boredom? How many found 
what they did learn so foreign to the situation outside of school as to give them no 
power of control over the latter?” (p. 27). He also wrote, “Anything which can be 
called a study, whether arithmetic, history, geography or one of the natural sciences, 
must be derived from materials which at the outset fall within the scope of ordinary 
life experiences” (p. 73).
Consistent with Dewey’s (1927) thoughts is the constructivist approach. 
Constructivism is based on the understanding that students must build or construct 
their own knowledge so that it is meaningful for them and they have ownership of the 
process (Brooks & Brooks, 1993). They need to construct this knowledge by using 
real-world problem-solving skills and integrating subject areas. Using what students 
already know, what they are interested in, or what is relevant to their everyday lives is 
key to accomplishing these goals. “Each of us makes sense of our world by 
synthesizing new experiences into what we have previously come to understand” 
(Brooks & Brooks, 1993, p. 4).
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There has also been considerable research done on the need to concentrate a 
student’s learning experience on the present time (Hart, 1999; Wolfe, 1998). In order 
to go back or forward in history, the need to identify with the present is of utmost 
importance. If information is relevant (i.e., connected to their everyday lives), 
students pay attention to it (Wolfe, 1998). Connection is important not only within 
subjects but also across subjects.
When subjects are taught in isolation, students cannot see the connections 
among them and how they can be integrated into a real-world problem situation (Torp 
& Sage, 1998). Problem-based learning (PBL) or interdisciplinary units (IDUs) are 
two important teaching strategies, or unit structures, to use in the classroom to 
accomplish the goal of constructivism. The barrier against their widespread use is the 
amount of time required for planning and implementation. Teachers have found, 
however, that when they use PBL, their teaching is more effective. Their assessments 
are more authentic, and students learn the skills they will need most in the workplace, 
problem solving being the most predominant (Torp & Sage, 1998).
“Many approaches to curriculum design make it difficult for students to 
organize knowledge meaningfully. Often there is only superficial coverage of facts 
before moving on to the next topic; there is little time to develop important organizing 
ideas” (National Research Council, 2000, p. 42). Unfortunately, the memorization of 
facts is emphasized quite often in academic classrooms because of the nature and 
importance of the state tests and the No Child Left Behind (NCLB) legislation. This 
puts extra stress on the teacher, students, and their parents. It creates added pressure
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to cover the curriculum and teach to the test (Hart, 1999). Teachers are frustrated by 
the fact that there is no time to revisit topics and allow for the consolidation of 
information in the students’ brains needed for long-term memory (LTM) to be 
permanent. Because repetition (which aids LTM) is many times not happening, some 
students continue to be disengaged in school.
This study began with a discussion of the importance of using brain-based 
teaching strategies to achieve high student engagement and enhance LTM. What 
types of strategies helped students “perceive a need” to pay attention? How would 
students be able to use the information in everyday life, in future life, and in career 
areas? The answers to these questions are key to understanding BBL.
Brain-Based Learning (BBL)
The brain pays foremost attention to material that engages the most senses. 
“Being there” or real-world experiences that engage all of the senses are preferred. 
Second in importance would be “immersion” activities; third would be “hands-on, 
real” experiences; fourth would be “hands-on, representational”; fifth would be 
“secondhand” experiences (using things such as models); and sixth would be 
“symbolic” (math equations, for example) (Kovalik & Olsen, 2001, p. 1.9). The first 
three types of experiences are the ones that Dewey (1927) stressed in his work in the 
early 20th century. He wrote, “It is a mistake to suppose that acquisition in reading 
and figuring will automatically constitute preparation for their right and effective use 
under conditions very unlike those in which they were acquired” (p. 47). The
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interpretation of this statement means that material presented in this way would not be 
relevant, and transferring that knowledge to everyday life or other subjects would be 
extremely difficult for students.
As incoming information is being addressed, the brain asks itself three 
questions: (1) Is what I am sensing good or bad? (meaning, Am I in danger or not?); 
(2) Do I recollect experiencing something like this before? (Is there prior knowledge 
in my LTM that will help me process this?); and (3) Am I interested in (or need to be 
interested in) this information? (Wolfe, 1998). Obviously, the first question is most 
important because it deals with physical safety, our most basic human need. If the 
safety need is satisfied (if the individual does not believe he/she is in danger) and the 
answers to the second and third questions are yes, then the brain pays attention. If the 
answer is no to those, the information is dropped. When information is dropped, the 
brain has “checked out.” No meaningful learning takes place.
Neuroscientists and educators are both highly interested in how the brain 
processes information and in applying to the classroom what has been discovered 
through science. Wolfe (2001) states that researchers have discovered that emotion— 
an event that entices “motivational interest” (p. 108)—drives attention and attention in 
turn drives learning, memory, and problem solving. Meaningful learning does not 
take place when there is no emotional connection. Therefore, the most important 
question that students ask themselves when a lesson starts is, “Am I interested in the 
information?” If they are, there is a good chance they will pay attention (Wolfe, 1998). 
This is the basis for engaged learning.
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6Engaged Learning
In the classroom, engaged learning occurs when students are interested, 
motivated, and perceive a need to pay attention. Strong, Silver, and Robinson (1995) 
have developed the acronym SCORE to represent the needs that students want 
fulfilled in order to engage in a learning activity. These needs are “Success (the need 
for mastery), Curiosity (the need for understanding), Originality (the need for self- 
expression), Relationships (the need for involvement with others), and Energy (“what 
is necessary for a ‘complete and productive life’—to drive toward completion”) (p. 1).
The affective domain (feelings and attitudes), when activated in a positive way, 
has a significant effect on the cognitive domain or the learning of the material (Caine 
& Caine, 1994; Wolfe, 2001). Because the affective domain controls attitudes, 
positive affect is at the core of engagement. If students are engaged, they are receptive 
to the learning experience, and their academic achievement goes up. When they are 
constructing meaning and are involved in experiential learning, they experience the 
highest level of engagement.
In the classroom, starting with an activity that engages students’ affective side 
(what is called an “emotional hook”) works best to set the stage for the cognitive 
(content) material that is being presented. Some of these emotional hooks are 
effective brain-based strategies that are used throughout the lesson. They include:
• engaging prior knowledge (National Research Council, 2000);
• engaging the senses (Kovalik & Olsen, 2001);
• novelty (Kovalik & Olsen, 2001; Wolfe & Sorgen, 1990);
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• cognitive dissonance (Wolfe, 1998);
• movement and music (Kovalik & Olsen, 2001);
• intensity of color, sound, or event (Wolfe, 1998);
• hands-on experiences (Kovalik & Olsen, 2001);
• simulations (Wolfe, 2001); and
• role-playing (Sprenger, 1999; Wolfe, 2001).
All of these strategies are highly engaging because they pique the student’s curiosity, 
setting the stage for learning.
The most engaging activities that should make up the bulk of the lesson are 
experiential learning experiences. Dewey (1927) stressed that experiential learning is 
the type of experience that most engages students and prepares them for life. When 
they are engaged in real-world problem solving, they find the lesson worthwhile. Two 
prominent methods used to accomplish these goals are PBL units and IDUs, in which 
students work in cooperative learning groups solving real-world problems (Torp & 
Sage, 1998). When they can see the value of what they are learning, they are 
interested and engaged. Social interaction is a highly engaging activity for students, 
and the most productive problem solving occurs when students collaborate with their 
peers. The saying that “two heads are better than one” is quite applicable.
M any traditional curricula do nothing to prom ote engaged learning. As H art 
(1990) points out:
We must have the courage to admit to ourselves that there is little in our
traditional curriculum that is recognizable as useful or relevant to the brains of
today’s youth or emotionally and physically engaging at an intrinsic level. The
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curriculum of the 21st century must be conceptual in nature, based in the here 
and now, and experienced in the context of real life. (p. 20)
Studies have shown that low student achievement is not usually the result of 
low ability but a result of “low student interest in the content and value of what is 
being taught” (McLaughlin & Blank, 2004, p. 1). When curriculum is based on real- 
world application, student engagement is heightened. If teachers present a real-world 
problem in such a way that students perceive it to be important and relevant, and if 
they feel autonomous and challenged, they will delve into it wholeheartedly.
Attention and Motivation
In a workshop on BBL in 2004, Jensen pointed out that leading students to 
learning requires that learning satisfies some need they have. If not, they will not be 
motivated to pay attention. A perceived need is necessary for engagement to occur.
The ARCS Model of Motivational Design (Keller, 2000) is based on the idea 
that an individual must see a task as engaging and meaningful in order to be motivated 
to do it. Keller’s model identifies the four necessary conditions for motivation: 
attention, relevance, confidence, and satisfaction (ARCS). As a result, a student 
perceives a need to pay attention.
The type of classroom activity and the presentation model being used are the 
main determinants of motivation, attention, and interest (Schenck, 2003). Because 
middle school exploratory classes (music and art, for example) are naturally structured 
in experiential ways, student engagement is often many times higher in those than in 
academic classes.
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9Activities like athletics or structured volunteer activities—those that are 
physically engaging and require a variety of skills, knowledge, and personal 
autonomy—typically combined both concentration and motivation and were 
most likely to promote real learning. The test-focused, rote instruction seen 
today in many classrooms threatens to crowd out hands-on experiences and 
meaningful content—the very things we know motivate students to achieve 
their best. (McLaughlin & Blank, 2004, p. 2)
Most of these classes involve creating a product (whether it be a piece of 
artwork or a piece of music for a performance). Many times a student receives the 
most internal gratification from these classes and/or extracurricular activities because 
the tasks they are asked to do are highly participatory and relate to their everyday 
lives. Many students therefore are motivated, attentive, interested, and emotionally 
connected in the exploratory classroom. Excellent academic teachers try to follow the 
ARCS model, teaching in a brain-based manner and using experiential learning 
activities.
. Interest
McPhail, Pierson, Freeman, Goodman, and Ayappa (2000) studied sixth-grade 
students and discovered that “sixth graders are most likely to participate when 
curriculum matches their interests” (p. 13). Being engaged in interactive activities 
involves high participation and concentration, increasing the chance of high student 
motivation, attention, and interest. One learns the most when the most senses are 
engaged and when “hands-on” learning activities are stressed.
Dewey (1916) also stressed student interest in the subject area as an important 
concept: “The word interest, in its ordinary usage, expresses (i) the whole state of
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active development, (ii) the objective results that are foreseen and wanted, and (iii) the 
personal emotional inclination” (p. 148). When students are interested in learning, 
they are emotionally committed to its outcome. If students see purpose, they express 
interest and perceive a need to engage in the activity. The goal of teachers is to help 
students see a purpose.
Problem Statement
How is it that students in the beginning years of formal schooling can bound 
off to school full of enthusiasm for the day’s activities whereas, in the middle 
school years begin to experience the labor of school as a duty increasingly 
detached from their interests, values, and goals? (McPhail et al., 2000, p. 44)
The problem in present-day education is that more middle school students than
teachers want to admit they are not interested in or engaged in learning or intrinsically
motivated to leam. They do not perceive a need to pay attention. When they do not
perceive a need and there is no meaning connected with the experience, LTM is not
enhanced. There is no emotional “buy-in” and the learning is not permanent.
Unfortunately, this creates a vicious cycle.
As students mature and develop and the hormones kick in, they become more 
self-conscious and self-absorbed. They tend to ask themselves and their teachers, 
“What’s in it for me [relevance]?” (Wolfe, 2001). Caissy (1994) identifies the 
importance of relevance:
Early adolescents have difficulty identifying with situations that cannot be 
shown to have some relevance in the here and now. As a result, the more 
personal the lesson is made and the more relevant it can be shown to be to
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contemporary situations, the more interest and participation will be generated
among students, (p. 188)
Educators need to focus on the use of brain-based teaching strategies that mimic real 
life (experiential learning) (Wolfe, 1998). Those strategies would include simulation 
and role-playing, to name a couple, in the overall structure of a constructivist 
classroom. As students get older, teachers need to convince them that learning the 
material benefits them now even more than in the future. Immediacy is extremely 
important to middle school students. Given the significant need for engagement, at the 
middle school level in particular, this study focused on the use of strategies to enhance 
engagement.
Best practice is reinforced by the research that has been done in neuroscience 
(Banikowski & Mehring, 1999; Diamond & Hopson, 1998). It is also known that 
BBL matches up with the tenets of learning theory (Jensen, 2004; Sprenger, 1999; 
Wolfe, 2001). The problem is one of implementation in the classroom. The increased 
time needed for planning and the confidence to implement BBL practices in the 
classroom are concerns that teachers have. Many times the lack of confidence 
teachers experience is due to the brevity of the training they have received and the lack 
of follow-up support. These are problems that need to be solved.
The problem is exacerbated by the overemphasis on standardized tests. The 
learning of facts for a forced-answer test is not brain-based or consistent with current 
findings in brain research (Wolfe, 2001). Because of the time spent preparing for the 
state test, many teachers believe that there is not enough time to teach the curriculum
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in depth. There is not time to revisit topics multiple times, which helps cement the 
knowledge in LTM.
These problems were addressed in this study by exploring the perceptions of 
teachers who had received training in BBL and who had taught a brain-based lesson 
and the feelings of their students about their level of engagement and LTM 
enhancement. These observations, and the study in general, are done for the purpose 
of helping educators understand the impact of teaching in a brain-based manner.
Purposes
Research on the brain and learning suggests that effective pedagogical 
approaches for engaged learning include several components. The four most 
important elements are an emotional component, the enhancement of LTM, relevance 
to everyday life, and the transfer of knowledge to other areas (Wolfe, 1998). Although 
BBL principles have been articulated, teachers’ and students’ perceptions of the effect 
on engaged learning have not been systematically investigated. One purpose for this 
study is to explore teachers’ uses of brain-based teaching strategies in a middle school 
classroom. Another purpose is to determine the presence of these four elements in a 
brain-based lesson as perceived by the teachers and the students. The third purpose is 
to ascertain the teachers’ and the students’ perceptions of the level of student 
engagement. A fourth purpose is to ascertain which material students were able to 
move to LTM. An additional emphasis in this study is on differentiating between and
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analyzing the boys’ and the girls’ reasons for engagement and to identify the aspects 
of the lesson that appealed to each gender the most.
Research Questions
The focus of this study is to examine the implementation of a brain-based 
lesson as a means to achieving the goal of engaged learning and LTM enhancement. 
When students can see the relevance of what they are learning and can use that 
knowledge in other areas, they are more apt to “buy in” to paying attention and be 
emotionally engaged. Therefore, they retain the material in LTM and achievement 
goes up. The following three research questions guided the study:
1. How do middle school teachers design and deliver brain-based 
instruction?
2. What are teachers’ perceptions of the effect of brain-based teaching on 
student engagement?
3. What are the students' perceptions of the effect of brain-based teaching 
on student engagement?
Significance of the Study
When teachers say, “Students do not pay attention unless I do a song and 
dance,” or “Students have a lesser desire to learn today than w e did w hen we were 
growing up,” the frustration in their voices comes out loud and clear. Addressing 
student engagement through the use of brain-based teaching is the emphasis of this 
study. Along with middle school educators, educators who work with elementary as
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well as high school students can benefit from reading this study. It can offer a frame 
of reference to assess developmental and educational milestones as well as help them 
further solve the problem of student interest and engagement at their own grade level.
Unmotivated students do not have a lesser desire to learn, but the traditional 
curriculum and methods do not give them reason enough to be engaged. The goal of 
this study is to find out what factors positively affect student engagement. Assessing 
the presence of the four areas mentioned earlier in this chapter, exploring the teachers’ 
and students’ perceptions of the lesson’s success, determining the LTM of the 
students, and differentiating between the engagement of boys and girls are the foci of 
this study. Students are engaged when they are invested in the lesson, when they 
believe it is relevant to their lives, and when they can use what they are learning—now 
and in the future.
The study’s findings and conclusions hold implications for the professional 
development of inservice teachers as well as the preparation of preservice teachers, 
particularly at the middle school level. School administrators, curriculum directors, 
and educators who write texts and design instructional materials can also benefit from 
considering the conclusions drawn from this study’s findings.
Delimitations and Limitations
Several factors delimit the findings in this study. These are specific student 
characteristics that could be limitations but were not considered, including the 
following: IQ, socioeconomic status, family background, and the student’s level of
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internal motivation. The fact that they were not considered constitutes a delimitation. 
The differences mentioned above, if studied, would naturally affect the findings of this 
study. All students were equally considered, but individual differences in students 
were not analyzed or considered.
The internal motivation of students is probably the most important 
characteristic that was not considered. Internal motivation is greatly affected by 
many things, specifically the socioeconomic and family backgrounds of students 
(whether they come from an enriched or impoverished environment) (Diamond & 
Hopson, 1998). Unless those factors were analyzed for each student surveyed, that 
information could not be considered. The value that parents place on education 
contributes significantly to the motivation of their child (Diamond & Hopson, 1998), 
for children tend to model their parents’ behavior. If parents attended college, the 
child usually follows suit. Therefore, if education is valued in the family, it has a 
positive effect on the child. Because of the importance of this effect, consideration of 
socioeconomic conditions and family background became two significant 
delimitations.
The most important limitation in this study stems from the fact that the district 
and school used are in a middle- and upper middle-class community. The 
generalizability of this study is limited to middle school students in a district similar in 
socioeconomic makeup to this one. This affects its generalizability to a larger 
population. This study is also limited to academic classes and the effects of 
engagement in that setting.
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Assumptions
One assumption in this study is that students would naturally be more 
motivated if a teacher taught in an experiential, brain-based manner. An experiential, 
hands-on lesson is naturally more engaging than a lecture-type lesson. “Would you 
rather go on a cruise to Hawaii or see slides of someone’s trip there? Sounds like a 
pretty silly question, yet we have traditionally structured our students’ learning by 
‘showing them slides’” (Wolfe, 2001, p. 188).
A second assumption is that as students get older, the nature of school changes. 
In the structure of high schools, the academic subjects are more departmentalized than 
in earlier grades, with limited integration between them. This transition starts to take 
place in middle school. Therefore, experiential learning is not as prevalent in middle 
school as it is in elementary school because of the emphasis on preparation for higher 
education. There is a distinct perception that time is short (not enough time to plan 
integrated, hands-on lessons) because of the additional time needed to prepare for 
standardized tests, the time it takes to grade papers, the time involved in addressing 
parent concerns, and the perception that one needs to “get through the textbook.” 
Unfortunately, these concerns become priorities in teachers’ daily work, displacing 
time for planning brain-based lessons.
A third assumption is that middle school students, because of the development 
of their brains and their “raging hormones,” are more emotional than elementary or 
high school students (Wormelli, 2001). The effect of appealing to the emotional side 
is more profound than it would be for students of other ages. Therefore, there was
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greater potential for the effects of this study to be profound for middle school students, 
more so than it would be for younger or older students.
Definitions
The following terms and their definitions are essential to the understanding of 
this study.
Affective domain: Feelings and emotions. “Emotions, tastes and preferences, 
appreciations, attitudes and values, morals and character, and aspects of personality 
adjustment or mental health are included” (Ringness, 1975, p. 5).
Attention: A focus on incoming information coming into the brain. The most 
significant factor that affects one’s attention is the “correct elimination of 
inappropriate or unimportant stimuli” (Willis, 2006, p. 39).
Brain-based learning (BBL): The use of teaching strategies that align with how 
the brain takes in and processes information (Sprenger 1999; Wolfe, 1998).
Cognitive domain: “Includes all forms of ‘intellectual’ activity—attending, 
perceiving, remembering, associating, discriminating, analyzing, synthesizing, 
evaluating—all behaviors that can loosely be called thinking” (Ringness, 1975, p. 4).
Emotional component: The connection that students experience in the lesson 
when they perceive a need to pay attention and/or when there is motivational interest 
on their part (Wolfe, 2001). When information enters the brain, it is checked by the 
amygdala (storehouse of emotions) for any attached meaning. If there is meaning, the 
information is attended to. This is the key to getting students engaged.
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Engagement: In the proper educational context, experiencing confidence and 
control, feeling that the experience matches one’s values and goals, and experiencing 
social connectedness (National Research Council Institute of Medicine, 2004).
Episodic memory: Many times referred to as “contextual or spatial memory” 
(Sprenger, 1999, p. 51). Episodic memory includes the memory that a person has of 
their past experiences.
Experiential learning: The involvement in experiences that mimic real life 
(Wolfe, 1998), that concentrate on real-world problem solving, and that use hands-on 
activities.
Interest: Voluntary participation in a topic of value to an individual.
Individuals differ in their interests based on factors such as preferred learning styles, 
prior experience, and family background, to name a few.
Long-term memory: “The part of the memory system that retains information 
for a relatively long period of time” (Ormrod, 1995, p. 225).
Metacognition: “People’s knowledge of their own learning and cognitive 
processes and their consequent regulation of those processes to enhance learning and 
memory (Omrod, 1995, p. 348).
Neuroscience: The study of the function of the brain and its component parts 
(Sylwester, 1995; Wolfe, 1998). Neuroscientists and educators are working together 
to use research findings to enhance teaching and learning in the classroom.
Relevance: The extent to which information makes sense or has meaning for 
an individual (Sousa, 1995).
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Transfer: “To apply what we learn in different contexts, and to recognize and 
extend that learning to completely new situations” (Haskell, 2001, p. 3).
Methodology
This study used a mixed-method design based in the interpretive/constructivist 
paradigm. The basis in research for this paradigm is that “reality is socially 
constructed” (Mertens, 1998, p. 11). The majority of the research utilized a qualitative 
design featuring observations, surveys, and interviews (Mertens, 1998). There was 
immense benefit in using qualitative instruments to investigate the perception of the 
teachers and students about the lesson’s success. The major benefit was that it 
provided a thick description of the lived experiences of the participants, in their own 
words.
A small portion of the study’s data was quantitative. This consisted of 
computing percentages and frequencies in several sections of the study. They were 
computed on the student survey (specifically when looking at relevance, transfer, 
interest, and attention) during the classroom observation and in the postobservation 
interview. All of this helped determine the engagement level of students and the LTM 
enhancement that took place.
Participating teachers represented a variety of subject areas at the sixth-, 
seventh-, and eighth-grade levels. The lessons taught, though different, were assessed 
in the same way, identifying the common elements of a brain-based lesson and
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looking at levels of student engagement. Eight academic teachers were observed with 
a total of 181 students.
To begin the study, teachers who volunteered to be involved participated in an 
interview. This interview addressed the teachers’ perceptions of BBL, the barriers 
they saw to implementation, and the components they included when teaching in a 
brain-based manner. They were also asked to share the specifics of the lesson to be 
observed.
Following the teacher interview, the brain-based lesson was taught. I observed 
each lesson along with an outside observer. This outside observer was a teacher in the 
building who was trained in BBL at the same time I was with Pat Wolfe, an 
educational consultant. During the observation, we conducted five-minute sweeps of 
the class (each lasting one minute), noting not only student engagement levels but also 
the grouping of the students, the content being covered, and the brain-based strategy 
being used. We also noted any interesting comments made by boys and girls and 
identified which element of the lesson they were commenting on.
Within 24 hours, I returned to the classroom and gave the students a survey 
that asked them to identify and assess the four components that are identified in the 
literature review (emotional component, relevance, transfer, and enhancement of 
LTM ) and asked them to answer two questions designed to determine the engagement 
level they experienced: an interest question and an attention question. I also asked 
students to mark “male” or “female” at the top of the page so I could analyze the 
results by gender.
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After compiling the results of the student survey, I conducted a 
postobservation interview with each teacher asking them to do the following:
• Identify what content knowledge they thought the students remembered 
and why.
• Discuss their perception of the attention and interest levels of the students 
during the lesson.
• Reflect on the effectiveness of the lesson (its strengths and weaknesses).
• Identify any differences they noticed between girls and boys regarding 
their engagement level and reaction to strategies and/or activities included in the 
lesson.
I shared the results of the student survey with them and asked for their reactions.
Organization of the Study
This chapter provided an overview of the problem, identified the research 
questions, and described the conceptual framework for the study. Following this 
chapter, Chapter 2 contains a review of the literature. It includes background 
information on brain research and education, the differences between adolescent males 
and females, and the implications this has for the classroom. It also covers the 
concepts of emotion and engaged learning. Chapter 3 describes the methodology of 
the study and includes descriptions of the various documents and instruments that
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were used with students and teachers. Chapter 4 includes the findings, and Chapter 5 
addresses the implications of the study for educational practice and makes 
recommendations to educators for further study.




Over the last 20 years, there has been an explosion in brain research and its 
application to education. It must be cautioned that the findings are changing so 
rapidly that to make assumptions that critically change educational practice is not wise 
at this point (Wolfe, 1998). One thing that is evident is that the use of teaching 
strategies in the classroom that concentrate on “engaged learning” are definitely “brain 
based” (or “brain compatible” as some researchers refer to it) (Sprenger, 2001; Wolfe, 
2001). The literature that is used in this review is primarily from scholarship that 
focuses on the application of brain research to the design of curriculum and 
instruction. This study addressed engaged learning through the application of brain- 
based strategies.
The apparent problem in present-day education is that many students are not 
interested in or engaged in learning or intrinsically motivated to learn. School is 
boring for them. “Suppression of emotional content makes classes boring and ‘flat’ — 
as students often complain” (Hart, 1999, p. 200). But the good news is that we know 
through research that students are engaged when they are emotionally connected to a
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lesson (Wolfe, 2001). No meaningful learning takes place without it. The emotional 
connection starts at the point where information enters the brain.
As incoming information is addressed, the brain asks itself three questions: (1) 
Is what I am sensing good or bad? (meaning, Am I in danger or not?); (2) Do I 
recollect experiencing something like this before? (Is there prior knowledge in my 
LTM that will help me process this?); and (3) Am I interested in (or need to be 
interested in) this information? (Wolfe, 1998). If the answer to any of these questions 
is yes, then the brain pays attention to the information. If the answer is no to all three 
questions, the information is dropped. Obviously, when information is dropped, the 
brain has checked out. No meaningful learning takes place. Therefore, the most 
important question that students ask themselves when a lesson starts is, “Am I 
interested in the information?” If they are, they are emotionally connected and 
engaged (Wolfe, 1998).
Students are emotionally engaged when they perceive the learning to be 
relevant to their everyday lives. The learning is relevant to them when they have had a 
similar experience (and there is information stored in their LTM to help them learn the 
new material), if they are interested in the material, or when they can see the direct 
application of the material to their lives (Hart, 1999; Sprenger, 2001; Wolfe, 2001). 
Students who have had a background of rich and full experiences have a multitude of 
roadways (or detailed maps) to help information reach LTM, where all permanent 
understanding lies (Diamond & Hopson, 1998). Those students who have been raised
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
25
in an impoverished environment do not have this advantage (Diamond & Hopson, 
1998).
In the body of the literature review, the connection between engaged learning 
and the need for an emotional component in a lesson is made. The beginning of the 
review concentrates on brain anatomy and its connection to learning. Next, the 
importance of memory, the storehouse for information, is considered. Following that, 
research in the area of emotion and the positive (and negative) effects it has on 
learning is examined, with particular attention to how the brain takes in information 
and to the relationship between the affective domain (emotional connection) and the 
cognitive domain (learning of the material). Fourth, the importance of relevance, 
transfer of knowledge, and engagement is covered. Fifth, the discussion moves to the 
research that has been conducted in neuroscience and its application to education.
Last, the literature review includes teaching strategies that match how the brain learns 
best and the research findings that support this connection. Constructivism through 
the use of PBL and cooperative learning has been identified by scholars as effective in 
accomplishing the goal of engaged learning.
Many of the techniques that are emphasized in engaged learning are confirmed 
by the research done by neuroscientists and educators (Wolfe, 2001). Educators must 
be careful not to take any of the findings and “run with them” because new discoveries 
are occurring every day. Fortunately, what has been confirmed as best practice in 
education is supported through brain research (Diamond & Hopson, 1998; Wolfe, 
2001). Also, the concept of “engaged learning” has been studied for many years.
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Therefore, this study aimed to determine how the findings of the study on engaged 
learning would align with the research on BBL.
To understand engaged learning, it is necessary to have a basic knowledge of 
brain anatomy. A person does not need to be a neuroscientist to apply the knowledge 
to the classroom, but it is necessary to have a basic knowledge to understand the 
research and give credence to the use of brain-based techniques. This basic 
knowledge includes the understanding of how the brain takes in and processes 
information.
Brain Anatomy
The brain is an organ, and understanding its biological functioning is a first
step in understanding how memory and learning are affected by brain biology. The
two major areas of brain anatomy that relate to this study are the cortex (in the outer
layer) and the limbic system (inner area).
The principal brain structures appear to be the limbic system (especially the 
amygdala) for primary emotions, and specialized cortical networks in the right 
hemisphere and frontal lobes for secondary emotions and for modulating the 
more primal emotional responses of the limbic system. (Sylwester, 1995, p.
73)
The interconnections among these brain areas help round out the knowledge of brain 
anatomy and explain how the brain is engaged or “prepped” for learning (Wolfe,
1998).
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Cortex (or Neocortex)
The cortex, or neocortex, is the outer layer of the brain. This is where 
conscious thought (or processing) takes place. The area or “lobe” that is most 
important to this study is the frontal lobe, where conscious thought resides and 
problem solving takes place (Wolfe, 1998). The frontal lobe is located in the front of 
the brain, behind the forehead.
Limbic System
The inner core of the brain is called the limbic system and houses the 
unconscious thought processes. The areas of the limbic system that relate to this study 
include the amygdala (center of emotions), hippocampus (switchboard between short- 
and long-term memory), and the thalamus (relay station for incoming information) 
(Wolfe, 1998). The importance of the limbic system to the whole process is further 
understood by looking at how incoming information is processed.
Processing Information 
In the brain, the neurons (or brain cells) produce neurotransmitters, or brain 
chemicals, which are transferred from one neuron to another and become the catalyst 
for communication. These chemicals also affect attention, emotional well-being, 
health, and nutrition. As it became evident in this study, when students were engaged 
in a learning activity, they were using the conscious and unconscious parts of their
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brains and were attached to, or engaged with, the activity. Adrenaline was flowing!
There was nothing passive about the process.
When a memory is emotionally laden, its original form is stamped with
adrenaline to make it stronger. Adrenaline is a neurotransmitter that adds importance
to the experience and cements the knowledge in LTM. The brain attends to
experiences that are important, either because they are fearful or joyful (or somewhere
between). Many times, when the emotion is strong enough, the brain excludes its
attention from other stimuli.
An effective attentional system must be able to (1) quickly identify and focus 
on the most important items in a complex environment, (2) sustain attention on 
its focus while monitoring related information and ignoring other stimuli, (3) 
access memories that aren't currently active but that could be relevant to the 
current focus, and (4) shift attention quickly when important new information 
arrives. (Sylwester, 1995, p. 78)
Incoming information goes first to the thalamus. Before the information is
“farmed out” to various areas from the thalamus, it is checked by the amygdala for an
emotional connection and by the hippocampus for any memory storage (Wolfe &
Sorgen, 1990). If there is no attachment in either emotion or memory, the information
is meaningless and dropped.
Emotional memory takes precedence over any other kind of memory. The 
brain always gives priority to emotions. When information enters the brain 
and reaches the thalamus, the amygdala will grab that information if it is 
emotional and go straight to work on it. (Sprenger, 2001, p. 54)
Much of the communication between the limbic system and the motor cortex takes 
place through the amygdala and hippocampus. Long-term memories, however, are
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stored in many different places in the brain, even though the memory is formed in the 
hippocampus (Wolfe, 2001).
Forming Memories
Our sensory and motor systems developed to enhance survival, but our 
conscious brain also uses them to reach out and explore cultural interests and 
abstract diversions—to smell flowers, observe sunsets, thrill to thunder, ran 
races, throw Frisbees. (Sylwester, 1995, p. 55)
Information enters the brain through the senses. “Some say there are 15-20 
senses, but the basic six are: seeing, feeling, smelling, touching, learning, and tasting” 
(Prigge, 2002, p. 238). “When put quite simply, the greater the range of sensory input, 
the greater the physiological activity and growth in the brain. The result is more 
learning and a greater likelihood that such learning will be retained in long-term 
memory“ (Kovalik & Olsen, 2001, p. 1.9). If the sensory stimulation is interesting to 
the brain, if  the brain has memory of it, or if it contains an emotional component, the 
information is attended to. If not, it is discarded (Hart, 1999; Wolfe, 2001).
What educators need to do is to provide a lesson that is so engaging that 
students perceive a need to pay attention to the material, be engaged, and actually 
enjoy learning (Wolfe, 2001). In order for learning to occur, long-term memories 
must be formed. To understand the significance of teaching strategies that enhance 
LTM, it is necessary to have a working knowledge of short-term and long-term 
memory and the duration and permanence of each.
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Short-Term Memory 
Short-term memory is broken down into two types, sensory memory and 
working memory (Wolfe, 1998). Sensory memory lasts only a few seconds. As 
information enters the brain through the sensory receptors, the brain quickly decides if 
it wants to pay attention to it or not. If the brain decides to pay attention, the 
information moves to working memory (which has a duration of about 18 seconds) 
(Wolfe, 1998). In working memory, the information is processed further or rehearsed.
If the person has an emotional connection to the material, or prior knowledge of it, 
they will attend to it and process it. If not, it will be dropped. If the brain has prior 
knowledge of the material, it moves straight to LTM without rehearsal. The 
importance of rehearsal is discussed later in this chapter. If the information is 
important enough after rehearsal, it moves to LTM.
Long-Term Memory (LTM)
Memory is the processing, encoding, storing, retrieving, and integrating of new 
information with previously stored information. In order for learning to occur, long­
term memories need to be formed. LTM is the storage space for all permanent 
memories (Hart, 1999; Sylwester, 1995; Wolfe & Sorgen, 1990). A memory is formed 
when neurons fire and send messages to neighboring neurons. The increased firing 
(rehearsing) of the information makes the connection permanent (Wolfe, 2001). 
Researchers say that everything individuals have ever learned and experienced is in their 
LTM. The reason that they do not have it consciously at their disposal is because of the
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sheer number of memories it contains. If the correct memory pathways are called up, 
the memory emerges (Wolfe, 2001). “Long-term memory has three characteristics that 
are especially worth noting: (1) long duration, (2) an essentially unlimited capacity, and 
(3) a rich network of interconnections among the various things stored there” 
(Banikowski & Mehling, 1999, p. 4). The matching of new information to stored 
information is called pattern recognition, a critical aspect of attention and therefore 
learning (Sylwester, 1995).
LTM is broken down into two kinds of memory: procedural and declarative 
(Wolfe, 1998). Procedural memory refers to the tasks that a person can execute 
unconsciously (ones that people do not have to think about as they do them), such as 
tying one’s shoes or driving a car. When a person has rehearsed a skill long enough, it 
becomes “second nature,” and that skill is stored in the procedural memory. In the 
brain, this strong connection is shown by neurons that fire effortlessly. Neurologically 
speaking, the axon or the “arm” of the neuron has become mylinated (or insulated) 
because of the repeated practice of the skill. Therefore, messages travel quickly and 
easily.
Declarative memory refers to known information or facts. It is further broken 
down into semantic memory and episodic memory (Sprenger, 2001; Wolfe, 1998). 
Semantic memory is defined as the “memory of world knowledge that is stored 
independently of the time and place that it was acquired”; episodic memory is defined 
as “memory containing autobiographical events that took place in specifiable temporal 
and spatial contexts” (Kolb & Whishaw, 2003, p. G-8). Semantic memory usually
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includes the information that a person has learned through rote instruction—simple 
memorization-and is associated with words. Episodic memory is formed through 
direct experiences and the location of those experiences. “You are always somewhere 
when you learn something” (Sprenger, 1999, p. 51). “Our brain is more efficient at 
recalling and using episodic memories because they have personal meaning. It is 
much less efficient at mastering the important context-free semantic and procedural 
memories” (Sylwester, 1995, p. 96).
Perkins (1995) states that when individuals experience something new, new 
neural connections are created. In the brain, this communication can be seen by the 
growing of new dendrites. Past experiences influence the present, and the present 
changes the past so that knowledge is more refined. This again points to the 
importance of episodic memory. Experiences that students have in episodic memory 
shape them as individuals. The guarantee that memories will be formed comes when a 
student is emotionally invested in what he or she is learning and appropriate rehearsal 
of the material takes place in order for it to reach LTM.
Rehearsal
Rehearsal is the best way to get material into LTM. If there is already an 
“emotional hook” in LTM, the need for rehearsal may be minimal. The type of 
rehearsal needed depends on the type of material presented and the purpose for 
learning it (short-term to complete an immediate task or long-term for permanent
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storage in LTM). According to Wolfe (1990), there are two types of rehearsal: rote 
rehearsal and elaborate rehearsal.
Rote Rehearsal
Rote rehearsal is the rehearsal, verbatim, of the material as it was presented 
and is used to enhance the declarative memory. When teachers ask students to 
memorize facts, many times they do this in a rote-like manner. A more brain-based 
way is to help students develop mnemonic devices to make the memorizing of the 
facts more interesting or brain compatible (such as using “Every Good Boy Does 
Fine” when learning the music staff) (Wolfe & Sorgen, 1990). When students need to 
learn a skill so they can perform it with automaticity and unconsciously (procedural 
memory), rote rehearsal works best (Wolfe, 1998).
. Elaborate Rehearsal
Elaborate rehearsal involves teaching through multiple intelligences and 
learning styles and using brain-based techniques, such as role-playing, simulations, 
music, novelty, and color. This assures that the multiple paths to LTM have a better 
chance of being accessed. For example, research (Wolfe, 1998) shows that music 
engages more areas of the brain than many other pathways. Therefore, an activity that 
is set to music has a much better chance of being recalled as one that does not. The 
more modalities that are used (visual, oral, kinesthetic, etc.), the better the chance that 
a place exists in the LTM “dresser” for the material to be stored (Wolfe, 1998).
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Students are much more engaged in a lesson presented this way (Hart, 1999; Sprenger, 
1999; Wolfe, 2001). A major reason for the success of the strategies used in elaborate 
rehearsal is that they engage the emotions. These strategies give students an avenue to 
express themselves or their feelings, which are at the base of the emotional part of the 
brain.
Importance of Emotion 
A well-supported and significant finding from the research is that when there is 
an emotional connection, the brain pays attention and meaning can be constructed 
(Wolfe, 2001). As Sylwester (1995) states, brains are wired to “focus automatically 
on information within those narrow ranges that contain high contrast or emotional 
intensity” (p. 79).
The body and the brain form an inseparable learning partnership. Each sends 
messages out to the other, which alters the messages that are sent back. Most 
sensory input (if not all) is filtered through/modulated by our emotions, which 
direct our attention. What we attend to then drives learning, problem solving, 
and memory. Conversely, if we do not attend, learning and memory cannot 
occur. (Kovalik & Olsen, 2001, p. 2.6)
The teaching of academics is the primary focus in present-day education, but
unfortunately, some educators teach in a rote-like, textbook fashion. Dewey (1927)
stressed that experiential learning is the type o f  experience that engages a student and
helps them  becom e in trinsically  m otivated. E xperiential learning that relates to
episodic memory is often associated with the arts or vocational education.
Unfortunately, in times of budget cuts, schools may eliminate these courses.
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Our profession pays lip service to educating the whole student, but school 
activities tend to focus on the development of measurable, rational qualities. 
We measure students’ spelling accuracy, not their emotional well-being. And 
when the budget gets tight, we cut the difficult-to-measure curricular areas, 
such as the arts, that tilt toward emotion. (Sylwester, 1995, p. 72)
That is not to say that an academic subject, when taught correctly, is not highly 
engaging. In any subject, when emotions are engaged and senses are heightened, 
engagement is taking place.
Positive Emotion
When a positive environment is presented and students feel safe in the 
classroom, powerful learning can take place. Students are free to concentrate on the 
brain-based strategies that an excellent teacher uses and the type of curriculum that 
engages students through real-life problem solving and construction of meaning (Hart,
1999).
Emotion plays a dual role in human learning. First, it plays a positive role in 
that the stronger the emotion connected with an experience, the stronger the 
memory of that experience. Thus when we are able to add emotional input into 
learning experiences to make them more meaningful and exciting, the brain 
deems the information more important and retention is increased. (Wolfe & 
Brandt, 1998, p. 16)
The importance of an emotional component when working with adolescents 
has been, and continues to be, a vitally important topic. Adolescents process 
information and instructions more through the am ygdala than adults do. This is 
particularly true because their frontal lobe is not fully developed until they are in their 
twenties (Wolfe, 2001). Consequently, having an emotional component in the lesson
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is particularly important in planning instruction for this age group. If students are not
emotionally hooked, they do not intrinsically pay attention.
The middle-level reformers are perhaps the most aware of all K-12 educators 
about the emotional needs of their students. As their adolescent charges 
oscillate from child to adult to adolescent, they see how emotions rule their 
students and their classrooms. The view of learning as a body-mind activity 
accents and legitimizes our focus on emotion. (Kovalik & Olsen, 1998, p. 3)
Emotion drives attention, and attention then drives learning, memory, and
problem solving (Wolfe, 1990). Damasio (1994) also wrote about the importance of
emotion and is the leading researcher in this area. He states that emotions need to be
accessed in order for decision making and planning to occur. The emotions are
constantly used in evaluating perception of everyday occurrences. However, it is
known that emotional arousal does not necessarily result in learning (Wolfe, 2001).
Just as positive emotion enhances learning, negative emotions can hinder it
(Wolfe, 2001). Negative emotion is perceived as threat to a student. If students do not
feel safe, they will not be available to learn. “Emotion is action resulting from
situations that enhance or threaten a goal. Hence, to the degree that I’m motivated,
I’m perceiving either a threat to my goal (negative emotion) or significant progress
toward my goal (positive emotion)” (Howard, 2000, p. 351).
Negative Emotions
A negative emotional component in the classroom is much more detrimental to 
a student’s success than a positive component is. We know that when a student is 
stressed or scared in the classroom, they “downshift” or shut down (Hart, 1999; Wolfe
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2001). The amygdala goes into high gear and produces the chemical cortisol. Cortisol 
is needed when the body goes into a “fight or flight” mode (when it perceives it is in 
danger) (Wolfe, 1998). The efficiency of the frontal lobe, where decision making 
takes place, is inhibited during this time because the brain is in a survival mode and 
does not have time to think. Cortisol affects memory fonnation negatively (Sapolsky, 
2003).
The amygdala may employ the stress response and cause all sorts of havoc.
The release of stress hormones like cortisol may cause interrupted transmission 
of information in the brain and make it impossible to think clearly. (Sprenger, 
1999, p. 54)
Perkins (1995) coined the term “downshifting” to describe what happens in the
brain when it is threatened by incoming information. He wrote about eliminating
threat in the classroom and the difference between “voluntarily accepted and chosen
risks and externally imposed hazards” (p. 198). “That there exists a deep human need
to select and take risks seems hardly arguable; but when in instructional situations
students are directed and coerced to take risks not of their choosing, the need is little
met. Risk becomes threat” (Hart, 1999, p. 199). Kovalik and Olsen (1998) point to
the kinds of threat adolescents may perceive:
There must be absence of threat, real and perceived. The range of perceived 
threats is huge: from the possibility of physical injury inflicted by another to a 
bad hair day or a zit on one’s nose. The list includes fear of not belonging, not 
being accepted, losing face, ridicule, embarrassment, humiliation, loss of self­
esteem, being/feeling powerless, fear of failing, taking tests, and bad grades.
(p. 3)
Awareness of the influence of threat is important if teachers are to create positive 
learning environments. “Educators need to understand the biological underpinnings of
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emotion to provide emotionally healthy and exciting school environments that 
promote optimal learning” (Wolfe, 2001, p. 111). When students experience positive 
emotions and value what is being taught, they will be engaged.
Affective and Cognitive Domains
One of the key ways to understand student engagement is to study how the
affective domain (feelings and attitudes) influences the cognitive domain (the learning
of the material). Bloom, Mesia, and Krathwohl (1964) developed the terms
“affective,” “cognitive,” and “psychomotor” to represent the three domains of
learning. The objectives of the affective domain consist of receiving, responding,
valuing, and organizing (Bloom et al., 1964). How valuable a lesson is to a learner
strongly impacts their engagement with it. The cognitive domain refers to the
development of knowledge and intellect. Bloom’s Taxonomy was developed to
represent the six categories of learning in this domain. The third domain,
psychomotor, encompasses movement or physical skills. In short, many theorists and
educators refer to the three domains (cognitive, affective, and psychomotor) as
knowledge, attitude, and skills (Clark, 1999). The relationship among the three
domains is important for teachers to understand.
Teachers who understand the relationship among behavior, cognition, and 
affect are able to capitalize on this knowledge in order to engage students in 
learning. Students who recognize their feelings about a certain topic, for 
example, are those students who remember the topic more readily. Topics 
presented within an affective framework become very real, very relevant in 
students’ lives. (Rompelman, 2002, p. 1)
Linking the affective and cognitive domains is important to effective teaching and 
learning.
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This is another way of saying that we may try to create interest, curiosity, and 
feelings of pleasure when material is mastered, and enjoyment of learning 
tasks themselves. We may try to get the child to internalize the values of 
learning and achievement, of being industrious, and so on. (Ringness, 1975, p. 
24)
Students’ levels of engagement are greatly affected by their interest in the topic and 
the attention they decide to pay to it.
Engagement
In the classroom, engaged learning occurs when students are interested, 
motivated, and attentive in class. When they are constructing meaning and are 
involved in experiential learning, they experience the highest level of engagement. 
Consequently, when students are highly engaged, their academic achievement is 
greater.
The most engaging activities are experiential learning experiences. These are 
best accomplished by using PBL or working in IDUs, in which students work in 
cooperative learning groups solving real-world problems (Torp & Sage, 1998).
Dewey (1927) also stresses that experiential learning is the type of experience that 
engages students and prepares them for life. When they are engaged in real-world 
problem solving, they find the lesson worthwhile. When they can see the value, they 
are interested and engaged.
In an experiential setting, the teacher is seen not as an authority figure but as a 
facilitator in the learning process. The positive sense of relatedness that students 
experience with the teacher in this situation, and with other students as they work
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cooperatively, can greatly affect achievement and engagement. In a study by Furrer
and Skinner (2003), a sense of relatedness and relevance was shown to positively
affect student engagement:
We subscribe to the view that one reason that high relatedness is connected 
with improvements in engagement over the school year, and possibly with 
positive trajectories of engagement over longer periods of time, is that it marks 
children who are involved in a positive motivational dynamic. Children who 
are high on relatedness are more likely to show enthusiastic participation in 
school activities and fewer negative emotions, leading to greater opportunities 
for actual learning and school success; the combination of constructive 
engagement and higher performance elicits more support from teachers, 
parents, and peers, which confirms or promotes children’s feelings of 
belonging and connectedness, (p. 158)
Students’ levels of engagement are not only affected by interest and their feelings of 
relatedness to school, but their connection to the topic or the relevance of the concept 
to their everyday lives.
Relevance
Research has been done on the need to concentrate a student’s learning
experience on the present time. In order to go back or forward in history, the need to
identify the present is of utmost importance (Hart, 1999). The learning needs to be
relevant to students or connected to their everyday lives. Also, when subjects are
taught in isolation, students cannot see the connection between them and how they can
be integrated into a real-w orld  problem  situation. D ew ey (1927) believed  in
experiential learning and comments:
How many acquired special skills by means of automatic drill so that their 
power of judgment and capacity to act intelligently in new situations was 
limited? How many came to associate the learning process with ennui and
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boredom? How many found what they did learn so foreign to the situations of 
life outside the school as to give them no power of control over the latter? (p. 
26)
Not only must learning be experiential, but subject areas need to be integrated. Dewey 
also states:
One trouble is that the subject matter in question is learned in isolation; it was 
put, as it were, in a water-tight compartment. When the question is asked, 
then, what has become of it, where has it gone to, the right answer is that it is 
still there in the special compartment in which it was originally stowed away.
If exactly the same conditions recurred as those under which it was acquired, it 
would also recur and be available. But it was segregated when it was acquired 
and hence is so disconnected from the rest of experience that it is not available 
under the actual conditions of life. It is contrary to the laws of experience that 
learning of this kind, no matter how thoroughly engrained at the time, should 
give genuine preparation, (p. 48)
Teaching for meaning is the basis for BBL and PBL (Caine & Caine, 1994). 
Caine and Caine developed 12 mind/brain learning principles that concentrate on 
teaching for meaning as a way to ensure relevance (see Appendix A). This connection 
includes three instructional techniques: (1) orchestrated immersion of the learner in 
complex, interactive experiences; (2) relaxed alertness providing the intrinsic 
motivation that is part of the state of mind (there must be a personally meaningful 
challenge); and (3) active processing of the experience. This approach provides 
intensive analysis so that the learner gains insight into the problem being presented 
and the approach to solving it (Caine & Caine, 1994). This deep processing will make 
it easier for an individual to apply relevant skills to new situations.
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Transfer of Knowledge 
“Individuals continually encounter new situations and draw on their previously 
acquired knowledge and skills to deal with them” (Omrod, 1995, p. 372). This is the 
essence of transfer. It involves analyzing the initial learning activity, looking for 
similarity of patterns, and deciding which parts apply to the new situation and which 
ones do not. The degree of mastery of the initial concept is important to the ease of 
transfer. If the original knowledge was learned through multiple pathways, there is a 
better chance that that information can be retrieved and applied to future situations. 
Conversely, “knowledge that is overly contextualized can reduce transfer; abstract 
representations of knowledge can help promote transfer” (National Research Council, 
2000, p. 53). Therefore, the ideal situation is for students to be able to identify the 
relevant aspects of the initial experience so that they will be able to apply them to the 
new one.
The ability to transfer some of these behavioral building blocks, adapting and 
adjusting them to new needs, explains why some individuals can master new 
tasks far more rapidly than others who lack the programs to transfer or who in 
some cases may not yet have recognized the similarity of pattern involved, 
which leads to and permits transfer. (Hart, 1999, p. 165)
Transfer is very closely related to metacognition. The two terms complement
each other. Metacognition is defined in Omrod (1995) as “people’s knowledge of
their own learning and cognitive processes and the consequent regulation of those
processes to enhance learning and memory” (p. 348). Because transfer necessitates
applying previous knowledge and skills to a new situation, metacognition skills are
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necessary in order to identify which information and skills from the original 
experience are pertinent to the new one.
The following statements, according to Omrod (1995), indicate which factors 
influence the success of transfer:
1. Meaningful learning promotes better transfer than rote learning.
2. The more thoroughly something is learned, the more likely it is to be
transferred to a new situation.
3. Principles are more easily transferable than knowledge (rules more than
facts).
4. The more similar two situations are, the more likely it is that what is 
learned in one situation will be applied to the other situation.
5. Numerous and varied examples and opportunities for practice increase 
the extent to which information and skills will be applied in new situations,
6. The probability of transfer decreases as the time interval between the 
original task and the transfer task increases.
Neuroscience and Education 
More has been learned about the brain in the last 25 years than has been 
discovered in all of history combined (Wolfe, 2001). The primary neuroscientist who 
started all the research by working with rats’ brains was Diamond. Diamond and 
Hopson (1998), at the University of California at Berkeley, have been studying the 
impact of enriched and impoverished environments on the brains of rats since the early
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1960s. Diamond believes that enriched environments unmistakably influence the 
brain growth of rats and that this discovery is applicable to the learning potential of 
humans.
Diamond and Hopson (1998) point out that an enriched environment includes:
• providing a nutritious diet with enough protein, vitamins, minerals, and 
calories;
• stimulating all the senses (but not necessarily all at once!);
• having an atmosphere free of undue pressure and stress but suffused with 
a degree of pleasurable intensity;
• presenting a series of novel challenges that are neither too easy nor too 
difficult for the child at his or her stage of development;
• allowing social interaction for a significant percentage of activities;
• promoting the development of a broad range of skills and interests that 
are mental, physical, aesthetic, social, and emotional;
• giving the child an opportunity to choose many of his or her efforts and 
to modify them;
• providing an enjoyable atmosphere that promotes exploration and the fun 
of learning, and
•  allow ing the child to be an active participant rather than a passive 
observer.
Diamond’s ideas are reinforced by other researchers such as Caine and Caine (1994), 
Wolfe (1998), and Kovalik and Olsen (1998).
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Students who come better prepared to learn and who are more likely to pay 
attention to the material being covered in class are the students who come from an 
enriched environment, an environment in which experiences have been many and 
varied (Diamond & Hopson, 1998). When a student comes with a rich array of 
background knowledge and when the material is presented in an interesting way 
(brain-based), the neurons (or brain cells) communicate rapidly and the knowledge is 
cemented in LTM easily. Not only is LTM solid, but accessing it at a later date is 
much easier because the “trail has been blazed.” In short, axons have grown and 
dendrites have expanded. Those students who come from an impoverished 
environment do not enter the classroom on equal ground with these students. For 
them, the classroom may be the only place where they can experience an enriched 
environment. Therefore, it is critical that students feel safe emotionally so they can 
feel free to be engaged and challenged. They will then be emotionally available to 
engage in elaborate rehearsal techniques that are highly participatory.
Research in Education 
Education cannot ignore the findings of neuroscientists. Educational 
researchers and excellent teachers have successfully integrated much of the 
information into classroom practice over the last 5 to 10 years (Hart, 1999; Sylwester, 
1995; Wolfe, 2001). In neuroscience, things change daily, and some of the findings 
from a year ago have now been negated (Wolfe, 2001). Nevertheless, those that fit 
with educational best practice are confirmed and stable.
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The leading educational researchers who have specialized in BBL are 
Sylwester (1995), Wolfe (1998, 2001), Caine and Caine (1994), and Hart (1999).
Also, the experiential learning theory of Dewey (1927) is very brain-based and 
extremely applicable today. The findings of these researchers that pertain to middle 
school students were the foci of this study. In summary, these findings are that 
students perceive a need to pay attention in school when the learning matches their 
interests, when there is an emotional connection, and when they deem the information 
important to their lives and something they can use elsewhere.
Middle School Context
This study was conducted with middle school students to particularly look at 
how their unique characteristics affect student engagement levels during the teaching 
of a brain-based lesson. Because middle school students are experiencing rapid 
hormonal changes during this time, they experience a variety of emotions. Many 
educators and parents feel that the social/emotional needs of adolescents are as 
important during the middle school years as their academic needs are.
Students’ emotions can enhance engagement but also can interfere. In Caine 
and Caine’s (1994) 12 Principles of Brain-Based Learning (see Appendix A), the 11th 
principle states that learning is enhanced by challenge and inhibited by threat. 
Perceiving a threat to their social or emotional well-being can negatively affect 
students’ concentration in the classroom and their engagement levels. If they feel 
threatened, their brains go into the “fight or flight mode” and all logical thinking is
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replaced by the “survival mode.” A successful balance is maintained through 
establishing a safe environment, offering choice whenever possible (to increase 
student ownership), creating an atmosphere of “relaxed alertness” with appropriate 
levels of challenge, and establishing a strong teacher/student relationship. When 
learners are in states of relaxed alertness, two additional related principles are more 
likely to be realized: “The search for meaning occurs through patterning” (p. 89) and 
“Emotions are critical to patterning” (p. 90).
Although an appropriate curriculum for middle school students builds on their 
social/emotional needs, it also builds on the cognitive developmental attributes they 
bring to the classroom. As students enter middle school, they are generally concrete 
thinkers.
Starting with a concrete base means beginning with what is familiar to the
students before leading them to new interpretations or skills. Teaching
sequences should begin with familiar concrete ideas that can be explained
through demonstrations, hands-on activities, manipulative objects, and so on.
(Caissy, 1994, p. 183)
Turning Points 2000 (Jackson & Davis, 2000), a synthesis of middle school 
best practice, makes recommendations for middle school organization and curriculum. 
All instruction should have the following key components in common:
1. Meet students where they are.
2. Center classrooms on the students, not the teachers.
3. Provide rich learning environments, since intelligence is fluid, not fixed.
4. Organize content around concepts, since the brain searches for
meaningful patterns, connecting parts to wholes.
5. Engage students in challenging work.
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6. Connect what happens in the classroom to the students, either directly or 
by helping them discover links to the world beyond the classroom, (p.
83)
To achieve any of the academic goals, it is necessary to establish a strong 
teacher/student relationship. When there is a strong connection between teacher and 
student, high engagement usually follows. Students will work very hard for a teacher 
that they trust and respect. Wormelli (2001) writes about many ways in which middle 
school teachers can connect with their students:
1. Express interest in knowing and being with your students
2. Create a safe environment emotionally
3. Use stories
4. Offer vivid lessons
5. Express enthusiasm for your subject
6. Build suspense
7. Meet learning needs
8. Maintain momentum
9. Communicate goals clearly
10. Use games
11. Use authentic learning and assessment
12. Use PQRST (preview, question, read, state, teach) to motivate reading
13. Provide background
14. Use cooperative learning strategies
15. Use the boom box
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16. Let students use their bodies, (p. 18)
Best practice in the area of BBL echoes the recommendations made for the 
organization of middle schools and appropriate instructional strategies. Similar ideas 
are conveyed by Gurian (2001), who also suggests that middle school teachers do the 
following things to bond with students: (1) ask questions, (2) listen to the answers 
carefully, (3) find common ground, and (4) do something together. He also noted that 
gender differences in middle school students affect engagement and achievement.
Gender Differences
Gurian (2001) states that there are many gender differences among adolescents 
that might help explain their particular strengths, weaknesses, and learning 
preferences. He acknowledges that his statements are generalizations and that 
individual differences do exist that may counteract his findings. He states that boys 
are more right-brain dominant and do better with learning through spatial experiences 
(episodic memory) and that girls are more left-brain dominant and do better with 
verbal communication (semantic memory). Omrod (1995) also states that boys 
believe that when they succeed it is due to ability and girls attribute their successes to 
effort. Boys believe that when they fail it is because of a lack of effort and for girls it 
is a lack of ability. Bidjerano (2005) conducted a study looking at self-regulated 
learning using the learning strategies of metacognition, elaboration, critical thinking, 
organization, rehearsal, time and effort management, help seeking, and peer learning 
to see if there were any differences in scores between males and females. He found
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that females differed from males to the largest extent in their use of organization and 
rehearsal. This confirms Omrod’s findings that girls attribute success to effort. 
Organization and rehearsal require effort.
Gurian points out that because of the presence of the hormone testosterone in 
boys, they are more aggressive, less flexible, and less able to multitask than girls. 
Conversely, boys are better at abstract thinking, are deductive, and do better in math 
and science than girls. Girls tend to be concrete thinkers, are inductive, and therefore 
do better in reading and writing.
Classroom Application 
Creating an environment in which students feel safe emotionally, as well as 
physically, and using teaching strategies that are brain-based are the most important 
things that educators can do (Wolfe, 1998). There are four elements that reappear 
often in the literature that when used in the classroom enhance engagement and 
achievement and help students develop as lifelong learners. These are enhancement of 
LTM, an emotional component, relevance, and the transfer of knowledge to new 
situations (Jensen, 2004; Sprenger, 1999; Wolfe, 2001). In a constructivist classroom, 
teaching strategies such as PBL, cooperative learning, multiple intelligences, and 
learning styles provide the opportunity for meaningful, engaged learning (Hart, 1999). 
Using these teaching strategies are effective avenues for the implementation of BBL.
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Teaching Strategies
From the moment that a teacher begins teaching a lesson to her or his students,
the students assess the incoming information and ask themselves if it matches their
interests, relates to their episodic or semantic memory, and/or has an emotional
component (positive or negative). The answers to these questions determine whether
they are willing to pay attention or whether they tune out or run away.
Consider students in a classroom confronted with information that doesn’t 
match anything they’ve previously stored. Their brains look for an appropriate 
network to help them make sense or meaning of this information. If nothing 
can be found, the information is discarded as meaningless. Without being 
facetious, is it possible that much of what we teach in schools fits this 
description, and we shouldn’t be surprised that our students’ brains often 
refuse to attend? (Wolfe, 2001, p. 86)
Powerful learning in the classroom happens when students experience a positive
emotional connection to the material. Emotions drive learning (Wolfe, 2001).
In order for young people to thrive and succeed to the best of their abilities, it 
is essential that our classrooms reflect the following eight components of a 
brain-compatible learning environment. They are: (1) absence of threat, (2) 
meaningful context, (3) choices, (4) adequate time, (5) enriched environment, 
(6) collaboration, (7) immediate feedback, and (8) mastery. (Bimonte, 1998, p. 
1)
An enriched environment (Diamond, 1998) engages students in constructing 
knowledge they can apply to real life. Wolfe and Brandt (1998) wrote about four 
characteristics of an enriched classroom environment:
1. The classroom needs to help students make meaning or sense out of what 
they are learning.
2. The brain develops over time in an integrated way. “An enriched 
environment addresses multiple aspects of development simultaneously” (p. 11).
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3. The brain is curious and constantly seeks connections between new 
material and what is already known. An enriched environment helps students make 
these connections.
4. Students are by their very nature social beings. “The enriched 
environment provides them with the opportunity to discuss their thinking out loud, to 
bounce their ideas off their peers, and to produce collaborative work” (p. 11).
Focusing learning on a meaningful context that stresses the relevance of the 
material to students’ everyday lives is the basis for engaged learning. The primary 
teaching approach that provides a meaningful context is constructivism. When 
students “build their knowledge,” they have ownership in the process.
The common goal in engaged learning is to give students control of their 
learning and to guide them as they construct meaning (Hart, 1999). The more students 
are in control, the greater their buy-in and academic gains will be. Practices that 
reinforce engaged learning are the use of brain-based strategies such as PBL and 
cooperative learning. These engage the students in real-world problem solving and 
allow for social interaction as they work together. Students construct meaning for 
themselves while on their “journey.”
Constructivism
Constructivism is defined as “a theory of learning in which learners construct 
knowledge by making meaning from integration of their previous experience and from 
testing the ideas of peers to make sense in concept construction” (Lin, 2003, p. 6).
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From this perspective, learning is best promoted through an active process that 
emphasizes purposeful interaction and the use of knowledge in real situations” (Gabler 
& Schroeder, 2003, p. 16). According to Gabler and Schroeder, the assumptions for 
the implementation of constructivism (which also match the tenets of BBL) are that:
• Learners make sense of new material by relating it to their previous 
experiences.
• Memorizing facts for a test does not produce deep understanding.
• “Learning is something that the learner does, not something that is done 
to the learner” (p. 16).
• Excellent teachers continually probe student understanding.
• Deep understanding comes from the integration of different subjects.
• Learning is continuous and needs to involve a connection to the outside
world.
• Teachers need to continuously reflect on their effectiveness.
These goals are accomplished through the utilization of strategies such as PBL and 
cooperative learning. The most important feature of PBL is an emphasis on real-world 
application. This promotes engaged learning. Chrishon-Ford (2003) points to other 
instructional strategies that support constructivism. This reinforces the idea that 
teaching in  a brain-based m anner is the best w ay to accom plish the goals of 
constructivism.
Information is nothing more than useless symbols until it is processed and 
understood by a thinking mind. It also embraces the idea that how one thinks 
is more important than the mere accumulation and regurgitation of factual
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information. Thinking is a process that must be practiced through hands-on 
demonstrations, scenarios, role playing, simulations, team learning, 
cooperative learning, as well as other methodologies, until the mind becomes 
dynamic and flexible enough to handle any problem that might come along. 
(Chrishon-Ford, 2003, p. 1)
Unfortunately, with the current emphasis on standardized testing and
accountability, there are barriers to the implementation of constructivism. Probably
the greatest barrier to brain-based contextual teaching is the “cover the material”
mindset. Most teachers prefer to teach for meaning but fear that connecting subject
matter to real-world experiences will not allow time to “get through the textbooks.”
As Sylwester (1995) comments, “Computers, reference books, and so on are very
reliable with facts and procedures, but they lack the emotional contexts that make our
value-laden episodic memories so rich” (p. 96). A traditional curriculum does nothing
to promote engaged learning. As Hart (1999) points out:
The constructivists are on the right track when they maintain that each learner 
must construct his or her own meaning based upon prior experience and 
knowledge and current experience. We must have the courage to admit to 
ourselves that there is little in our traditional curriculum that is recognizable as 
useful or relevant to the brains of today’s youth or emotionally and physically 
engaging at an intrinsic level. The curriculum of the 21st century must be 
conceptual in nature, based in the here and now, and experienced in the context 
of real life. (p. 20)
Lin (2003) states in her study about student perceptions of constructivist learning:
A high correlation existed between students who observed a higher level of 
constructivist practices being used, with higher scores on problem solving and 
teamwork skills than their peers. This model suggested that student learning in 
a constructivist environment could improve their self-directed learning 
readiness, problem-solving skills, and teamwork skills, (p. 7)
Problem-solving skills are at the heart of PBL.
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Problem-Based Learning (PBL)
The use of PBL in the classroom is an effective way to provide students with 
experiential learning. PBL encompasses cooperative learning, real-world problem 
solving, an interdisciplinary focus, and authentic assessment. In Experience and 
Education, Dewey (1927) wrote about the value of experiential learning: “The teacher 
should be occupied not with subject matter in itself but in its interaction with the 
pupils’ present needs and capacities. Hence, simple scholarship is not enough” (p.
191). Subjects in school need to be integrated, such as students would experience in a 
PBL lesson (Sprenger, 1999).
When doing PBL, a real-world problem is presented for students to solve in 
cooperative learning groups. When students become adults, they will be working with 
other coworkers in an integrated setting, solving a real-world problem. This type of 
learning in a classroom setting prepares them for the future. Working together in 
groups (or cooperative learning) is an engaging kind of activity that greatly benefits 
the students (Sprenger, 1999). Lin (2003) emphasizes the importance of cooperative 
learning through her remarks about teamwork. She believes that the social interaction 
that cooperative learning provides helps students construct their knowledge more 
easily because they can process with other people. This supports the notion that “two 
heads are better than one.”
A study conducted by Gordon, Rogers, Comfort, Gavula, and McGee (2001) 
explores PBL using the constructivist model in an enrichment activity that they 
hypothesized would improve behavior and increase performance of low-income
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minority students in a middle school setting. They found that PBL “stimulates 
learning by creating a compelling ‘need to know’ in the learners” (p. 171). The results 
of a survey given to students after the activity was completed yielded the following 
positive comments: “I like being responsible for what I learn,” “I would like to use 
PBL next year,” and “I like PBL” (p. 173). These students also believed that PBL 
made the learning “relevant and enjoyable” (p. 174). The use of PBL assures that the 
connection to the real world takes place. Designing PBL units takes a great deal of 
time and resources, both of which are often in short supply. Yet there are many things 
that can be done creatively in presenting a traditional curriculum in a brain-based way 
—through the use of the arts, learning styles, multiple intelligences, and “elaborate 
rehearsal” (Wolfe & Sorgen, 1990,— that would give students a real-world connection.
Summary
Students are engaged when they are “invested” in the lesson or when they 
believe that it is relevant to their lives. Whether it is “who is dating whom” or how 
they think their peers perceive them, they pay attention to what they are interested in 
(Wolfe, 1998). The problem seen in present-day education is that many students are 
not engaged in learning much of the time. The reason is their lack of an emotional 
connection or “buy-in.”
The goal of this study was to explore the effectiveness of a brain-based lesson 
through the teachers’ and the students’ eyes. To what extent did they believe that the 
lesson (a) had an emotional component, (b) enhanced students’ LTM, (c) was relevant
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to students’ everyday lives, and (d) taught students something they could apply in a 
new learning situation (transfer of knowledge)? The emotional component was 
stressed most because without it none of the others could take place. It is strongly 
connected to the affective domain and engagement. If the students are emotionally 
comiected to the lesson, they are engaged. If they are engaged, then LTM is enhanced. 
If LTM is enhanced, then the learning is permanent. In other words, the affective 
domain positively influences the cognitive domain when students are engaged.
Educators want students to be intrinsically motivated to learn. When they are, 
engagement is high. They perceive a need to pay attention and can see the value in 
what they are learning for themselves, now and in the future. Obviously, this is the 
ultimate goal of education: for students to want to be in school, to be invested in and 
interested in learning because it satisfies a need.




BBL is an effective approach that has been widely used in classrooms for 
approximately 10 years. The purpose of this study is to explore the effectiveness of a 
brain-based lesson in establishing high levels of student engagement as perceived by 
the teachers and students involved. This chapter provides a brief review of the 
background, the purpose of the research, and the questions it addresses. It then 
focuses on the methods and procedures used to conduct the study. The research 
design, data collection, and data analysis procedures are described in detail.
Over the last 20 years, there has been an explosion in brain research and its 
application to education (Sprenger, 1999; Wolfe, 1998). Teaching strategies in the 
classroom that concentrate on “engaged learning” such as simulation, role-playing, 
cooperative learning, and PBL are strategies that are “brain-based” (or “brain 
compatible”) (Sprenger, 1999; Wolfe, 2001) and have been used by excellent teachers 
for many years.
LTM does not form without engagement. Therefore, student engagement in 
the classroom is of the utmost importance. An engaged learner is someone who is
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interested, motivated, and attentive in a learning environment. This study addresses 
engaged learning through the application of brain-based teaching strategies.
The problem that is seen in present-day education is that some middle school 
students are not interested in or engaged in learning; neither are they intrinsically 
motivated to learn. To be able to achieve the goal of engagement, research has shown 
that the following areas are important to address in any learning situation: 
enhancement of LTM, an emotional component, relevance, and transfer of knowledge 
(Wolfe, 2001). The focus of this study was on the implementation of brain-based 
teaching in the classroom and the perceptions of the teachers and students after the 
lesson.
Research Questions
The purpose of this study was to consider the success of a brain-based lesson 
as a means of achieving the goal of engaged learning and enhancement of LTM. The 
following three research questions guided the study:
1. How do middle school teachers design and deliver brain-based 
instruction?
2. What are teachers’ perceptions of the effect of brain-based teaching on 
student engagement?
3. What are the students’ perceptions of the effect of brain-based teaching 
on student engagement?
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Research Design
This was a phenomenological study that used a mixed-method design, 
grounded in the interpretive/constructivist paradigm. The purpose of qualitative 
research is to understand the “lived experiences” (Mertens, 1998) of the participants. 
Also, Shank (2002) indicates that the goal of an interpretive/constructivist study is to 
determine the “effect” the practice had on the “awareness” of the participants (p. 80).
The following sections contain an overview of the study’s process and the 
theoretical rationale for the use of this paradigm to guide this study. A description of 
the process that was used is presented, including sampling and data collection 
procedures. Last, the procedures used for data analysis are explained, and 
methodological issues are addressed.
Overview of the Study’s Process
The study primarily utilized a qualitative design featuring observations, a 
student survey, and teacher interviews (preobservation and postobservation). The 
emphasis was on understanding the teachers’ and students’ perceptions of the success 
of a brain-based lesson. The lessons taught, although they were different subject areas 
and grade levels, were examined in terms of the same four areas: the enhancement of 
LTM, an emotional connection, relevance, and transfer of knowledge. When 
considering these areas, some simple frequency statistics were computed from Likert- 
type scale responses used in portions of various research instruments. This constituted 
the quantitative portion of the study.
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A preobservation interview took place before the lesson was taught. The 
purpose of this interview was to understand the perceptions of the teachers, their 
background in BBL, and their feelings about the benefits and barriers to 
implementation in the classroom. I also discussed with them the strategies they would 
be including in the lesson and why they chose those particular ones.
Following the preobservation interview, the lessons were taught in a variety of 
sixth-, seventh-, and eighth-grade academic classrooms. I, along with an outside 
observer, observed the lesson looking for the presence of the four components as well 
as noting comments made by students and observing their engagement level. It was 
through these interactions and the content knowledge gained that the effectiveness of 
the lesson was analyzed through the lens of an interpretive/constructivist paradigm.
I conducted a survey with students the day after the lesson was taught to 
determine their perceptions of the presence of the four components and their interest 
and attention levels as measured by their responses to Likert-type scale questions.
They were also asked to indicate if they were male or female so that gender 
differences could be looked at.
The postobservation interview took place with the teachers after the student 
survey was completed to allow them to reflect on the lesson’s effectiveness and 
compare their thoughts with the students’. Themes emerged from these comments as 
generalized elements and/or concerns for the implementation of BBL. Teachers were 
also asked to comment on any gender differences they noticed in the lesson. The 
comments on the student survey and the conversations in the two teacher interviews
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were analyzed to determine if there was congruence in the feelings of the teachers and 
their students as to the lesson’s effectiveness.
In analyzing the results of the student survey, engagement was determined by 
looking at interest and attention scores that students gave the lesson, and LTM was 
examined by looking at responses to the relevance and transfer items on the survey. 
These relevance and transfer scores (percentages) were then displayed on a matrix to 
relate those two areas of student perceptions about the lesson. In this way, the extent 
to which and the ways in which the affective domain influenced the cognitive (how 
interest and attention affected the learning of the material) could be explored.
Theoretical Rationale for Research Design
This study’s research questions formed the basis for the selection of the 
research design. A discussion of the theoretical basis of phenomenology and the 
interpretive/constructivist paradigm is followed by a discussion of the qualitative 
design and quantitative elements that guided the study.
Phenomenology
In a pihenomenological study, the basic understanding is that “reality is socially 
constructed” (Mertens, 1998, p. 11). One is looking at how the participants function 
in the world or how they interpret it. “What we really know are the effects of things 
on our awareness, and not the things themselves” (Shank, 2002, p. 80). The researcher
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is looking at adding meaning to understand the lived experiences of those being 
studied (Mertens, 1998).
Moustakas (1990) addresses seven key principles that ground all 
phenomenological research:
1. a commitment to the use of qualitative methods,
2. a primary focus on the whole experience rather than on its parts,
3. a search for meaning over a search for rules,
4. primary use of first-person accounts as main data sources,
5. insisting that accounts of experiences are a necessary part of any 
scientific understanding of any social phenomenon,
6. performing research that is guided by the personal interests and 
commitments of the researcher, and
7. the necessity of treating experiences and behavior as integrated parts of a 
single whole, (p. 21)
In this study, the particular phenomena to be explored were the academic and social 
experiences of students instructed in a brain-based way and the teachers’ experiences 
in constructing an engaging lesson for the students. It is the perception of the 
experience through the eyes of the participant that is important to capture. The 
phenomenon of interest was the lived experience of sixth-, seventh-, and eighth-grade 
students and their teachers during the teaching of a BBL lesson in an academic 
subject. The perceptions to be captured centered on the teacher’s planning and 
delivery of brain-based learning experiences and the students’ engagement in those 
experiences.
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Interpretive/Constructivist Paradigm
As Mertens (1998) points out, qualitative methodology is based on 
hermeneutics or the interpretation of meaning. The term “constructivist” refers to the 
accumulation and building of knowledge as data is gathered and analyzed.
My belief in the value of brain-based teaching affected my interpretation of the 
teachers’ teaching and the students’ perceptions to some degree. I had to be careful 
not to have this bias my findings, but as Mertens (1998) notes, “The 
interpretive/constructivist paradigm emphasizes that research is a product of the values 
of researchers and cannot be independent of them” (p. 11). Relationships are formed 
that are described by the term “epistemology,” in which “the inquirer and the inquired- 
into are interlocked in an interactive process; each influences the other” (p. 13). 
Therefore, the interrelationship between the participants and myself could not be 
avoided and was extremely important to this type of research.
To check for bias in this study, I remained as objective as possible, especially 
during the classroom observation, when interpreting the engagement level of the 
students. I did this by having an outside observer in the room with whom to compare 
data and interpretations. During the teacher interviews, I needed to make sure that I 
probed deeply enough with the questions I asked to ensure that I understood the 
teachers’ perspectives. This helped ensure that my interpretations would be accurate. 
Triangulating the data through the use of a variety of collection methods also helped 
bracket researcher bias.
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Qualitative Methodology 
Qualitative research is planned and purposeful and counts on the information 
gained from the world of experience to formulate its findings. It is inductive in nature 
and uses open-ended measures without preconceived notions (without making 
assumptions from the beginning). It also takes into account the various perspectives 
that the participants have of their experiences and the context and meanings that these 
situations present. A qualitative researcher believes that knowledge is not objective 
but that it is indeed subjective because conclusions are drawn from the lived 
experiences of human beings who have feelings and opinions (Shank, 2002).
The main goal of qualitative research is to “broaden the information base- 
adding more perspectives, raising additional issues, constantly accumulating more 
details, with less attention to inconsistencies in data collection procedures” (Reichardt 
& Rallis, 1994, p. 48). According to Maxwell (1996), the strengths of qualitative 
research are (a) the cognition, affect, and intentions that the study or situation has from 
the perspective of the participants; (b) understanding the context of the setting in 
which the participants live and how it affects their actions; (c) “identifying 
unanticipated phenomena and influences” (p. 17); (d) understanding the process by 
which events and actions take place; and (e) identifying causal explanations.
A qualitative study starts with an initial idea that evolves as the researcher uses 
open-ended questioning to identify themes. Participants experience multiple realities. 
In this study, the multiple realities of interest were those of the teachers and students. 
Analysis of survey and interview data generated themes in this study that helped me
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further understand these realities. Because the context of a lived experience is highly 
important to the understanding of a person’s world, the use of observation tools 
became important aspects of this study.
Quantitative Methodology
The quantitative research design is defined as a method that uses measurement, 
most often numerical data analyzed with statistical tools, to explain a phenomenon 
(Maxwell, 1996). “Quantitative studies are more precise, explicit, and predetermined 
and assume that the relevant variables can be identified in advance and validly 
measured” (Reichardt & Rallis, 1994, p. 3). The goal of the research is to test a claim 
with the sample population and decide whether it can be generalized to a larger 
population.
Objectivity, generalizability, reliability, and validity are important factors in 
the success of a quantitative study and are more problematic in a qualitative study. 
However, it needs to be remembered that reliability and validity threats can also occur 
in a quantitative study because of the possible biases inherent in the wording of survey 
items that are to be transformed into statistics and/or the misinterpretation of these 
statistics.
The quantitative portion of this study was “quasistatistical.” Quasistatistics are 
defined as “simple numerical results that can be readily derived from the data” 
(Maxwell, 1996, p. 95). Frequency percentages were computed for some of the 
questions on the student survey and on the teacher postobservation interview
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instruments. Percentages of student engagement were also computed in classroom 
observation sweeps. Additionally, a 5-point Likert-type scale was used on two of the 
questions on the student survey, and “mean” interest and attention scores were 
computed.
Mixed-Method Research 
Qualitative and quantitative methods of research are each
applied to a broad array of paradigms, designs, and methods that have 
commonalities and differences that may bear little or no relationship to these 
labels. At the broadest level, that of paradigms, the approaches are more likely 
to be mutually exclusive; as we move to consideration of the levels of design 
approaches and methods, it becomes easier to envision the approaches used 
together in a complementary manner. (Reichardt & Rallis, 1994, p. 4)
Because the purpose of this study was the understanding of the lived 
experiences of the participants, the quantitative nature of the statistical data in the 
survey provided focus for some aspects of the qualitative inquiry. Also, the qualitative 
nature of the interviews and classroom interactions deepened the understanding of 
engaged learning from the perspectives of the participants.
Sampling
A criterion-based selection method was used. “This is a strategy in which 
particular settings, persons, or events are selected deliberately in order to provide 
important information that can’t be gotten as well from other choices” (Maxwell,
1996, p. 70). Maxwell also states that “selecting those times, settings, and individuals 
that can provide you with the information that you need in order to answer your
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research questions is the most important consideration in qualitative sampling 
decisions” (p. 70). In this study, the criteria for participant selection included middle 
school teachers in academic content areas who had professional development 
experiences in BBL.
Participants
The study was conducted in a middle school in a middle- to upper middle-class 
suburb of Chicago. The middle school level was chosen for the unique characteristics 
that this age group offers, particularly the unique contribution their heightened 
emotions made to the learning environment (Caissy, 1994). On the other hand, the 
problem of ebbing engagement can be particularly prominent at the middle school 
level because of the social/emotional concerns that are foremost in the students’ 
minds. Their preoccupation with physical appearance and peer acceptance can often 
interfere with the learning process.
This district was chosen based on its accessibility, its typical nature related to 
other districts in the area, and the emphasis that has been placed in the district on using 
brain-based teaching strategies. Extensive professional development opportunities in 
the area of brain-based teaching had been offered to teachers in this district six to 
seven years ago.
Along with the extensive training that approximately 20 teachers and 
administrators received through Pat Wolfe, the district trainers then trained the 
remainder of the staff in Wolfe’s philosophy of BBL. Three full days were devoted to
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this, followed by refresher courses for the trainers and an opening-day speech by 
Wolfe a few years later. All district training took place over a three- to four-year 
period starting in 1999.
The district is comprised of 92% White, 4% Hispanic, 3% Black, and 1%
Asian students. Sixth-, seventh-, and eighth-grade classrooms were selected for the 
purpose of eliciting student and teacher perspectives on the middle school experience. 
A total of 181 students were involved in the study, along with eight teachers teaching 
a variety of academic subjects and grade levels. The participating teachers were 
chosen on the basis of their interest and background in the area of brain-based 
teaching. Parent consent and student assent were obtained by sending a letter home 
(see Appendix B) indicating the purpose and methods of the study and asking for 
parent consent (see Appendix C) and student assent (see Appendix D). A consent 
form (see Appendix E) was given to the teachers invited to participate in the study.
Data Collection
The data collection instruments used in this study included a preobservation 
teacher interview, the classroom observation framework, a student survey, and a 
postobservation teacher interview. Through the use of these instruments, I 
investigated teachers’ process of designing and delivering brain-based instruction and 
teachers’ and students’ perceptions of the effect of brain-based teaching on student 
engagement. Secondarily, I looked for any differences between the engagement levels 
and preferences of boys and girls.
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A detailed description of each of the instruments used is included in the next 
section, but the general organization of the study is presented in this section. To 
begin, participating teachers were identified, and preobservation interviews took place 
(see Appendix F). Within the next few days, the brain-based lesson was taught. I 
observed the lesson, as did an outside observer, using the observation checklist (see 
Appendix G) to gauge the presence of the four components as well as to identify the 
grouping of students, strategies being used, and the level of student engagement. This 
was done by conducting five-minute sweeps throughout the period. The next day, 
students completed a survey (see Appendix H) to identify the extent to which they 
perceived the four areas being addressed during the lesson. Open-ended survey 
questions asked student how well they believed they paid attention and how 
interesting they thought the lesson was (their level of engagement). I also asked 
students to identify male or female at the top of their survey paper so I could draw 
inferences and compare the statistics about interest and attention between genders.
A day or two later (after I compiled the results of the survey), I interviewed the 
teachers. I asked them to discuss their perceptions of the effectiveness of the lesson, 
the presence of the four components, what content they believed the students had 
learned, the effectiveness of the brain-based teaching strategies, their estimates of 
student interest and attention levels, and their perceptions of gender differences. I also 
shared the survey results with them. Following is an in-depth explanation of each of 
the data collection instruments, the research basis for each, and the specific structure 
or form they took in this study.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
71
Preobservation Interview 
Maxwell (1996) wrote about two interview formats, structured and 
unstructured. Unstructured or minimally structured interviews are preferable in 
qualitative research. Questions emerge as the researcher senses meanings that the 
participants are conveying. Researchers need to “follow the situation and not lead it” 
(Shank, 2002, p. 34).
Kvale (1996) presents 12 crucial aspects of interviews used in qualitative 
research. In summation, these include understanding the lived experiences of the 
participants, looking for patterns or themes to emerge, looking at it as an interpersonal 
event, presenting an openness, and accepting ambiguities and contradictions. The 
researcher needs to be able to reflect and interpret from the comments made by the 
participants and check for understanding or accuracy as the research progresses. The 
researcher is looking to analyze the perceptions and feelings (or personal relevance) of 
the participants in order to help them and the researcher reflect on the experience.
This study used a semistructured interview protocol to obtain and understand 
teachers’ perceptions and reflections about the effectiveness of the brain-based lesson 
implemented in their classrooms. The core questions used in the interviews were 
consistent across participants, with probing questions designed to expand and clarify 
responses. Some probing questions were developed as the interview proceeded. The 
interview lasted about 40 minutes.
During the preobservation interview, I first asked the teacher some questions 
about their teaching background, including the number of years they have taught and
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the highest degree they have earned. They were also asked to expound on their brain- 
based training and any other distinctions they had earned during their career. Next, 
they were asked to discuss their perception of BBL, what components they believed 
were important to include when teaching a BBL lesson, and what barriers they thought 
existed to implementation in the classroom. Last, they gave me a brief synopsis of the 
lesson, including the BBL teaching strategies that they planned to include, what 
content it addressed, and the reasons for the use of those strategies. These questions 
were designed to address Research Question 1, “How do middle school teachers 
design and deliver brain-based instruction?”
Classroom Observation
To gain an understanding of the lived experience of the participant, it is
necessary to observe them “in action.”
In order to find out what a given phenomenon, like special educational needs, 
means to people, it is necessary to “ask” them and to “observe” what they do. 
That is why both interview and observation are key techniques in qualitative 
research. Rather than starting with a definition of special needs, the definition 
“grows” from the data that is gathered through interviews and observations. 
Thus theory tends to be “built from the ground of experience” rather than 
through academic reasoning distant from the scene of everyday experience. 
(McBride & Schostak, 2005, p. 3)
Patton (1994) points out important features that an observer should consider:
1. to look at the program  setting, such as the physical environm ent;
2. to look at the human and social environment (interaction);
3. to describe the activity and the participants’ behaviors;
4. to take note of informal interactions and unplanned activities;
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5. to notate exact language used in the classroom observation and notes;
6. to take note of nonverbal communication;
7. to notice physical cues about equipment use or nonuse; and
8. to observe that which did not happen that the observer thinks should
have.
The observation process can be formal or informal. This study used a formal 
observation employing an observation instrument grounded in the elements of a brain- 
based lesson as derived from the literature. In a formal observation, the researcher is 
looking to be “an unintrusive observer who makes field notes and/or times, counts or 
rates behaviors or events” (Breakwell, Hammond, & Fife-Schaw, 1995, p. 216).
When using field notes, the concern is not only “with describing behaviors and events 
but more with interpreting aspects of the situation which are of particular interest to 
the researcher” (Breakwell et al., 1995, p. 222).
I observed the lesson accompanied by an outside observer. This person was a 
teacher in the building who had been trained in BBL. We were looking for certain 
behaviors and noting their frequency and duration. The behaviors of interest were the 
engagement levels of students at various times during the lesson and the comparison 
of the teaching strategies being used to the LTM enhancement that ultimately took 
place. Systematic observation was enhanced through the use of an observation 
protocol. An average engagement level for the lesson was figured by averaging the 5- 
minute sweeps of student engagement, each lasting one minute. We met after the 
class period was over to compare percentages from the sweeps and found that our
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individual averages for the period were very similar, within 10% of each other. We 
also discussed any comments or behaviors that we noticed specific to one gender or 
the other. I averaged together the sweep percentages of the outside observer and 
myself to form the overall classroom engagement level, which is recorded at the 
conclusion of each individual teacher portrait. (Refer to Appendix G for a copy of the 
classroom observation checklist.)
Each classroom observation was videotaped, and I viewed the tape later to 
check for the accuracy of my observations. The outside observer watched two of the 
tapes, since she was sick during those classroom observations. She filled out the 
observation sheet as she viewed the tapes for those two classes.
During the classroom observations, the observer and I were looking for:
1. The presence of the four elements: enhancement of LTM, an emotional 
connection, relevance, and transfer of knowledge.
2. The teaching strategies and grouping of students used throughout the
period.
3. The general level of student engagement throughout the period.
4. Any interesting comments made by students, by gender.
During the sweeps, we were specifically noting the teaching strategies being used-to 
see w hich ones were associated with various levels of engagement. The sweeps were 
averaged together for an overall percentage for the whole period. This was compared 
to the teacher assessment of the effectiveness of the lesson during the postobservation 
interview. The classroom observation instrument generated data addressing Research
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Question 1, corroborating preobservation interview data, and provided a context for 
understanding teacher postobservation interview data and student survey data.
Student Survey
Surveys are designed to look at participants’ self-reports of their “knowledge, 
attitudes, and behaviors” (Mertens, 1998, p. 105). A survey’s design is based on the 
purpose of the survey, the objectives to be accomplished, and the type of information 
to be gathered. Mertens identifies two types of surveys-a closed format and an open- 
ended format. The closed format would contain primarily multiple-choice or forced- 
answer questions, whereas the open format would include open-ended extended- 
response questions.
In this study, both types of questions were used on the student survey; both 
types were looking at knowledge about content remembered and attitudinal questions 
about relevance, transfer, interest, and attention. The open-format questions asked 
students to note the material they remembered and why they remembered it. The 
combination questions asked students to identify the presence of the four components 
and elaborate on how those were stressed in the lesson, if they were included. The 
forced-answer questions identified the level of student engagement. Two questions, 
both using a 5-point Likert-type scale, with 5 being high, asked students to rate their 
interest and attention levels during the lesson. On the interest question, they were also 
asked to describe the most interesting part of the lesson. The final question on the 
survey asked students to make suggestions, if they had any, for changes to the lesson.
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The comments on the interest and attention questions and the suggestions that students 
made for changes provided information about what strategies, topics, and activities 
were most appealing to students. They also provided a comprehensive look at student 
engagement. A mean score was computed from the attention and interest questions 
and became the basis for comparison with data collected through other instruments. 
The purpose of the survey was to explore the basis for the perceptions that students 
had, the focus of Research Question 3. Their answers helped me look for patterns and 
themes to emerge. These patterns also centered on factors that affected their level of 
engagement.
Postobservation Interview 
The postobservation interview took place a couple of days following the lesson 
(a day or two after the student survey was given). I first asked the teachers to identify 
what content knowledge they thought that students gained in the lesson. I then asked 
them to rate the students’ attention and interest levels using a 5-point and a 3-point 
Likert-type scale, respectively. This was followed by questions about their assessment 
of the success of the lesson (“Did anything unforeseen happen? Were there any BBL 
strategies you planned on using that you did not?”). The two final questions asked the 
teachers to identify if they believed that any particular teaching strategy appealed to 
one gender over the other and discuss whether they would change anything if teaching 
the same lesson again. At this point, I shared with them the results of the student 
survey and noted their comments. As with the other interview, this one lasted about
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40 minutes and was audiotaped. The questions that comprised the postobservation 
interview addressed Research Question 2, “What are teachers’ perceptions of the 
effect of brain-based teaching on student engagement?”
Data Analysis
Data analysis in qualitative studies is an ongoing process. Stainback and 
Stainback (1988) mention that the analysis is recursive; conclusions are built as the 
pieces of data are gathered and analyzed. According to Tesch (1990), nine principles 
of data analysis are used in qualitative research that show this scaffolding:
1. Analysis occurs throughout the whole study.
2. The analysis process is systematic and complete.
3. It includes reflective sections.
4. The process calls for reading all of the data and then breaking it down 
into smaller units.
5. It is inductive. Conclusions emerge from the data.
6. The process is all about finding similarities and/or making comparisons.
7. Categories that are formed need to be flexible. Things change as the data 
is examined.
8. The desired outcome is to corroborate the feelings of the participants.
9. The result is the eniergence of themes, trends, and patterns.
Although research questions were identified in the beginning of this study,
others came to mind as the observations, surveys, and interviews were conducted. A
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couple of those questions were, “What conclusions can be drawn from the abundance 
of teacher comments during the preinterview about helping students make 
connections?” and “Would the videotaping of the lesson negatively affect the students’ 
and the teacher’s concentration?” The answers to these questions became clearer as 
the data were analyzed. The identification of themes and the confirmation of those 
themes were developed throughout the length of the study through the use of a variety 
of data sources. Through the classroom observation and the student survey, gender 
differences surfaced that confirmed the research. Also, the four components identified 
in the literature review (the enhancement of LTM, an emotional component, transfer 
of knowledge, and relevance) were noted. Finally, quasistatistics in the form of 
descriptive statistics (frequencies, percentages) were also figured for the Likert-type 
scale items throughout the study. Comparisons were made and conclusions were 
drawn from these statistics.
Methodological Issues 
Credibility and confirmability are the two most important criteria for 
conducting qualitative research. Observing behaviors and interactions firsthand and 
writing a thick description of these situations gives more credibility to the study. “In 
qualitative research, the credibility test asks if there is a correspondence between the 
way the respondents actually perceive social constructs and the way the researcher 
portrays their viewpoints” (Mertens, 1998, p. 181).
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Establishing confirmability or transferability represented the qualitative 
equivalence of objectivity for this type of study (Guba & Lincoln, 1989). Because 
objectivity indicates that the influence of the researcher’s judgment should be 
minimal, confirmability indicates that the researcher’s interpretations aid in drawing 
conclusions and contributing to the findings. Confirmability can be demonstrated by 
using a “confirmability audit,” which is “used to trace the data to its original sources 
and to confirm the process of synthesizing data to reach conclusions using a chain of 
evidence” (Mertens, 1998, p. 299). The use of triangulation (observations, surveys, 
and interviews) helped to ensure that the interpretations were correct.
In qualitative research, dependability replaces reliability and comes from the 
quality of the researcher’s interpretations or how credible their claims are (Mertens, 
1998). To help ensure dependability, the percentages of engagement noted during the 
classroom observation by the outside observer and I were averaged together. This 
was done to reduce possible bias. Having a multitude of responses from a large 
number of students and triangulating the data helped ensure dependability. Qualitative 
research can be somewhat subjective because of the interpretations (or conclusions) 
that the researcher makes from the interviews, surveys, and observations. These 
interpretations may be biased because of the strong relationship between the 
researcher and the participants and the researcher’s strong attachment to the study.
The researcher’s “understanding of these elements requires empathy, the ability to 
connect at a feeling and a thinking level with the study participants” (Reichardt & 
Rallis, 1994, p. 11). Therefore, these emotional connections cannot be ignored.
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Research shows that it is important to look at multiple perspectives to better 
understand the lived experiences of participants (Maxwell, 1996). A threat to the 
validity of this study could result from the misinterpretation of the reactions (or 
answers) to questions on the surveys and in interviews. Triangulation of the data 
increased this validity because multiple sources gave a more accurate account of the 
data than one method could do by itself (Maxwell, 1996). In this study, I triangulated 
the data by using the information from teachers, students, the outside observer, and 
myself (the researcher), along with multiple forms of evaluation: the teacher 
interviews, the classroom observation, and the student survey.
Summary
Students are engaged when they are “invested in” a lesson or when they 
believe the material is relevant to their lives. The problem in present-day education is 
that some students are not engaged in learning a large percentage of the time. If they 
are not engaged, it is because the emotional connection or “buy-in” for them is not 
there. When they are engaged, they are physically and mentally attentive and 
interested in the material. These are the biggest factors that lead to intrinsic 
motivation and higher achievement.
This chapter dealt with the methodology that was chosen to conduct this study, 
a mixed-method phenomenological study coming from an interpretive/constructivist 
paradigm. A criterion-based selection method was used with a sample of middle 
school teachers and students in a middle- to upper middle-class suburban community.
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Teachers were chosen as participants based on their interest in and use of brain-based 
teaching. The study was largely qualitative in nature, for the majority of the analysis 
was based on data derived from preobservation interviews with the teacher 
participants, the observations of the researcher and outside observer during the lesson, 
the students’ perceptions as revealed by their answers on the student survey, and the 
teachers’ perceptions noted in their reflections on the lesson’s success during the 
postobservation interview. The quantitative portion of the study included descriptive 
statistics from the attention and interest questions on the student survey and 
postobservation interview, the level of engagement noted during the classroom 
observation sweeps, and the percentage of yes and no responses to the relevance and 
transfer questions on the student survey.
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CHAPTER 4
FINDINGS OF THE STUDY
Chapter 4 provides individual portraits of each of the eight teacher participants 
based on the preobservation interview, classroom observation, student survey, and 
postobservation interview. Data summaries are included in appendices as follows: 
student responses to the interest question (see Appendix J), the qualitative data 
summary (see Appendix K), the student suggestions for changes (refer to Appendix 
L), the postobservation interview data (see Appendix M), and summary of observation 
data (see Appendix N). There are also several tables interspersed throughout the 
chapter that include various data summaries. Each individual teacher’s portrait 
includes teaching background, perceptions of BBL and its use and benefit, a 
description of the lesson observed, and the perceptions of teachers and students about 
the effect of the lesson.
Within each portrait, the perceptions regarding the effect of the lesson included 
the teachers’ suggestions for changes they would make “if teaching the same lesson 
again,” an average percentage of the student ratings for attention and interest, the 
percentage of students who made suggestions for changes to the lesson, and a 
description of the nature of those suggestions. The student suggestions were 
condensed into categories. The most prevalent categories were “nothing,” “lesson
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structure,” “more interesting/fun,” and “more discussion/group work”. As a point of 
explanation, “lesson structure” contained comments from students about time spent on 
an activity, the pacing of the lesson, or anything they did not understand very well.
The teachers’ ratings of the interest and attention levels of the students are 
included along with the average percentage of student engagement recorded by myself 
and the outside observer during the classroom observations. Each portrait concludes 
with a matrix indicating the student survey relevance and transfer ratings put on X and
Y axes, where relevance is represented on the X axis and transfer of knowledge on the
Y axis (see Figure 1). The upper right quadrant (high relevance, high transfer) would 
be the desired position, with the upper left quadrant (high transfer, low relevance) a 
second choice, followed by the lower right (high relevance, low transfer). The lower 
left (low relevance, low transfer) would be the least desirable quadrant.
100%
Relevance -  0%
Transfer -  0%
Figure 1: Sample matrix.
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Teacher Portraits
Table 1 summarizes demographic information and training in BBL for the 
eight teacher participants. Teaching experience ranged from 8 to 35 years. All but 
one of the participating teachers held master’s degrees. All eight teachers’ teaching 
assignments included teaching in two subject areas, with six of the eight teaching 
language arts.
Table 1
Summary o f Teacher Background Information






A F 19 Master’s





B F 9 Master’s
3-day indistrict, 




C F 10 Bachelor’s
1 partial day,









E F 8 Master’s










G F 20 Master’s





H M 13 Master’s
3-day indistrict, 




Note: The subject in bold lettering is the one that was observed.




Teacher A was a 19-year veteran with a master’s degree who taught eighth- 
grade language arts. The training in BBL that she had received amounted to three 
days presented through the district six or seven years earlier and one County Institute 
Day. She believed that BBL is the use of teaching strategies that zero in on “how 
students learn.” She cited benefits of BBL as memory enhancement, meaning, and 
real-life application by connecting to the students’ everyday lives. She reported using 
the following BBL components: providing a framework for the lesson, activating prior 
knowledge, giving students processing time, using repetition, allowing independent 
practice, and allowing time to process with peers.
The Lesson
This was a language arts class of 16 boys and 12 girls. However, survey 
responses were collected from eight boys and five girls because several students did 
not turn in their consent forms in time. The main emphasis for the period was on 
grammar and sentence structure, and the day’s lesson involved diagramming 
sentences. Teacher A had a strong background in music and used it often in the 
classroom. Students had been taught songs in the past to learn about the parts of 
speech. In this lesson, a song was taught to students about diagramming sentences and 
specifically the word “complement,” to the tune of “I’ve Been Workin’ on the
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Railroad.” Before they started the song, the teacher used mnemonics to teach the 
difference between “complement” with an “e” and “compliment” with an “i.”
She talked to students about the importance of song when memorizing 
information, noting that using a familiar song would help them to memorize 
information: “You should remember this from your childhood.” As they sang,
Teacher A added novelty to the lesson by having them sing in silly voices (low and 
high) and different tempos (customary and slow).
The next part of the lesson covered the same concepts but with learning 
activities geared toward visual learners. Teacher A gave the students markers and 
requested that they use a different color for each part of speech that they identified on 
the worksheet she gave them. She stated that they were going to use “color to help our 
brain remember.” She also said, “Visualize this in your mind” and “connect it to your 
past.” She explained that because red means stop, she wanted them to use red to cross 
out the prepositional phrase. Green means “action, to move,” so students were asked 
to underline the action verb with green, and so on.
Throughout the lesson, graphic organizers were used to illustrate grammar 
concepts. One was a flow chart in which students used color. The final strategy was 
sentence diagramming, done on the board, using the traditional method. When this 
activity was finished, the students sang the song one final time together, and she asked 
them, “How many of you saw the colors in your mind as you sang?” To end the 
period, she asked for four or five “brave” volunteers to come up and sing the song 
with her. Both boys and girls were equally represented in this group.
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Effects
In the postobservation interview, Teacher A remarked that the particular 
strength of the lesson was the use of music as a memory aid and color to help students 
see the patterns in sentence structure. The part of the lesson that she thought students 
remembered the most was the “steps to analyze a sentence.” What the students 
reported remembering the most about the lesson was the song the teacher used 
“because it was a fun way to memorize things,” it “stuck in my head,” and “I 
remember it from when I was young.”
Teacher A thought that students paid attention about the same as usual. She 
explained that students usually respond quite well to the use of music and pay 
attention quite well as a normal procedure, even when it is a dry topic such as 
grammar. Both boys and girls believed that the lesson provided very high transfer— 
they could use the knowledge in other subject areas or in life. When asked what she 
would change if teaching the same lesson again, the teacher mentioned that she would 
have made one small logistical change—“use colored pencils, only because students 
were playing with the markers.” In analyzing the comments of the students about their 
suggestions for change, 62% would change nothing and 30% indicated they would like 
to change the “lesson structure.” A few sample comments were, “It would have been 
better to give us more time with the curriculum” and “I would change the amount of 
time on the song.”
Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the
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classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 2).
Student Interest: % of low scores (1 or 2): 8%
% of average scores (3): 46%
% of high scores (4 or 5): 47%
Student Attention: % of low scores (1 or 2): 8%
% of average scores (3): 62%
% of high scores (4 or 5): 31%
Teacher Interest: 4
Teacher Attention: Same level as usual
Engagement level from classroom sweeps: 81%
100%
Relevance -  0% 100%
Transfer -  0%
The m atrix  reflects an  average o f  the relevance scores at 61%  and the transfer scores at 
94%.
Figure 2 : Matrix for Teacher A.




Teacher B had been teaching for nine years, held a master’s degree, and taught 
seventh-grade social studies. The BBL training that she had received consisted of the 
three days of inservice provided by the district six or seven years previously and the 
interest in BBL that she had fostered in herself. She had done this by reading books 
and articles on the topic. She believed that BBL meets students’ needs; she varied the 
activities to account for gender, the unique age group, and the learning styles that 
students displayed. Teacher B reported using several BBL components in planning: 
variety, transfer, meeting all students’ needs, visualization, and color.
The Lesson
This was a social studies lesson about U.S. history, featuring some of the 
issues that the founding fathers struggled with during the Constitutional Convention. 
The seventh-grade social studies text was newly adopted that year, and the series 
stressed the use of many brain-based techniques, the most popular being the use of 
simulation and role playing. The classroom was set up as the Constitutional 
Convention would have been, complete with feather pens and candles. Each student 
in the class (12 boys and 12 girls) was a member of the Convention as a state 
representative. All consent forms were turned in for these students. Students were 
asked to use their assigned historical names for this simulation, and Teacher B referred
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to them throughout the class period by these names. She raised the temperature in the 
room to simulate the heat of the time and the curtains were closed as the Founding 
Fathers would have done.
Class began with a 10-minute review of earlier events in the ongoing 
simulation of United States history, acting out the parts of the Founding Fathers. Then 
the students prepared for the day’s debate. The particular topic for this class period 
was “how to elect the president of ‘their new country.’” Should they create a 
monarchy or a democracy? Teacher B started by reading a short section from the 
social studies book and stopping periodically to ask students questions and make 
connections to present-day government. For example, when talking about how many 
“chief executives” the Founding Fathers would decide this new nation needed, she 
asked students, “Would you want three teachers in charge of you?”
Before starting the debate, she asked each student to look up their historical 
representative’s position on the topic of electing a president. On the blackboard were 
the four options from which each state could choose its position. As the simulation 
started, Teacher B acted as the chair, and using her gavel, she signaled the beginning 
of the debate. Various historical figures raised their hands and were called on to 
present their views. After a 5- or 10-minute period, she banged the gavel and said it 
was time to “lobby” for their position. The students were given a few minutes to 
mingle with others in the room trying to convince other representatives to vote their 
way. As the period came to an end, she made some announcements and mentioned
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they would continue with the topic of electing the president the next day. Class was 
then dismissed.
The Effects
During the postobservation interview, Teacher B remarked that she thought the 
particular strengths of the lesson were the authentic atmosphere (including the warm 
temperature to simulate the conditions in the 1700s), the fact that students participated 
well, and the role playing that the lesson provided. She believed that the content 
students remembered most were the concepts which the founding fathers struggled 
with and that they remembered those because of the simulation and the role playing 
that took place while they were debating. What students reported remembering most 
was debating and the importance of acquiring that skill. The students commented that 
the content they remembered included facts about the Constitutional Convention and 
the previous day’s debate.
Teacher B thought that students paid attention “about the same as usual” 
because “a lot of them are not big fans of debate” and “it was the fourth day we were 
doing it.” Consequently, she thought that the repetition of the class structure was 
working in the negative direction to some extent. Although Teacher B seemed to feel 
that student interest was not high because of the repetition of debate, the students 
generally rated the class above average (4) on the interest scale. They attributed their 
interest to things such as “Debating was fun because we were active and pretended 
things.” The girls in the class thought that the lesson provided moderate relevance and 
transfer. The boys’ relevance rating was comparable to the girls’ but they rated the
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class fairly high in transferability, stating that they thought they could use the debate 
skills later in life.
The teacher stated that there was nothing about the lesson that she would 
change. Approximately one third of the students also indicated they desired no 
change. Another third of the students stated they would change the “lesson structure,” 
and approximately one fourth of the students expressed a desire for “more discussion 
and group work” during the period.
Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the 
classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 3).
Student Interest: % of low scores (1 or 2): 0%
% of average scores (3): 31%
% of high scores (4 or 5): 69%
Student Attention: % of low scores (1 or 2): 0%
% of average scores (3): 46%
% of high scores (4 or 5): 54%
Teacher Interest: 3
Teacher Attention: Same as usual
Engagement level from classroom sweeps: 79%
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100%
Relevance -  0%
Transfer -  0%
The matrix reflects an average of the relevance scores at 54% and the transfer scores at 
67%.
Figure 3: Matrix for Teacher B.
Teacher C
Teacher Background
Teacher C had been teaching for 10 years, holds a bachelors degree, and taught 
sixth-grade math and language arts. She had received a partial-day introductory 
inservice in BBL through the district, had taken a three-credit-hour BBL class from a 
local university, and had read numerous articles on the topic. She believed that using 
BBL strategies benefits students most because these strategies key into the w ays 
students learn best. Teacher C believed students are more engaged and interested 
when these strategies are used. The components that she thought were important to
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address in her lesson planning were LTM retention, helping students make 
connections, making the lesson enjoyable, and the enhancement of metacognition.
The Lesson
In this language arts lesson, the emphasis was on helping students (18 boys and 
12 girls) revise their writing. All students in the class turned in their consent forms. 
Class started with a review of previous work. Teacher C restated the three phases of 
developing a written piece: (1) draft, (2) revise, and (3) edit. During this period, the 
students were editing. This was accomplished by revising a humorous piece together 
and then having students work in cooperative learning groups editing and revising 
each other’s pieces. The BBL strategies that were used were a graphic organizer, 
adding humor, modeling, and cooperative learning involving reciprocal teaching.
Teacher C started the class with a humorous piece of writing that she put up on 
the overhead. She read it to the students. The article told of a male teacher who got a 
rip in the crotch of his pants during the school day. The piece, as it was presented, did 
not contain much detail; therefore, the teacher asked students to raise their hands to 
add details or ask questions of the piece to help the teacher edit it, making it more 
interesting, longer, and more detailed. After she read the piece, she asked them,
“What questions would you like to ask the author?” Because the boys might relate to 
the story more than the girls, and because the boys appeared to be more uninhibited, 
their comments and questions for the author tended to be more off color or funny than 
the girls’. Teacher C added all their questions and comments to the copy on the
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overhead. When it was full, she said, “If we gave it back to the author, he might have 
come back with this.” With that, she read a revised copy and compared that to the 
original. The students talked about which of their questions had been answered in the 
revised copy and discussed the importance of adding detail to make a piece more 
interesting.
At this point, the students split up into cooperative learning groups according 
to the “pods” in which they normally sat. The groups ranged from four to six students. 
They helped each other edit their own writing samples that were begun the day before. 
In these groups, students were instructed to listen to the reading of each other’s papers, 
and as they were listening, to write down three questions to give each classmate (the 
authors). That way, each writer had at least nine questions to use to guide them in 
revising, adding more detail to their piece. She also reminded them that it is detail that 
makes a writing piece top-notch. Teacher C later explained that using cooperative 
learning groups is beneficial because middle schoolers like to work together and they 
like to problem solve. She also made reference to the idea that “two heads are better 
than one.” Students worked for the remainder of the period, spread out around the 
room, reading their writing samples to each other.
Effects
After teaching the lesson, Teacher C mentioned that she thought the content 
that students remembered the most from the lesson was the writing process: “That 
students need to revise, the writing process has many steps, and that peer revision is
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one of the most effective ways.” The most common statement made by both genders 
about the strength of the lesson was the enjoyment they found in the group work. The 
teacher thought that “the students participated in the activity since it directly applied to 
their essay and lots of students wanted to ask questions” to help embellish the story on 
the overhead. It was interesting that although the story might have related more to 
boys because it was about a male teacher, a relatively low percentage of boys (16%) 
saw the relevance of it, whereas 66 % of the girl found it relevant. Of the comments 
by the boys, the main transfer skill they thought they could use was the writing.
The only change the teacher mentioned, if teaching the same lesson again, 
would be to have an additional overhead that explained the writing process to the 
students. When asked what students would change, most offered some suggestion. 
Thirty percent desired a change in “lesson structure” (e. g., “I think we could do more 
activities instead of Ms. C giving directions the whole time”). Additionally, 30% 
thought the lesson could have been “more interesting and/or fun.” Fewer (17%) stated 
that they would change nothing about the lesson.
Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the 
classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 4).
Student Interest: % of low scores (1 or 2): 35%
% of average scores (3): 41%
% of high scores (4 or 5): 24%
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Student Attention: % of low scores (1 or 2): 33%
% of average scores (3): 47% 
% of high scores (4 or 5): 27%
Teacher Interest: 4
Teacher Attention: Same as usual
Engagement level from classroom sweeps: 95%
100%
Relevance -  0%
25
25




The matrix reflects an average of the relevance scores at 72% and the transfer scores at 
41%.
Figure 4: Matrix for Teacher C.




Teacher D had been teaching seventh-grade math for 22 years and had a 
master’s degree. The training that she had received in BBL stemmed mostly from the 
three days provided by the district. Because she was one of the organizers of the New 
Teacher Induction Program, she received a refresher every year by attending the one- 
hour introduction that new teachers received. She believed that through her training in 
BBL, she had learned to add more variety to the activities she used and was more 
cognizant of various learning styles. The important BBL components that she 
included in a lesson were an emotional hook, use of all of the senses, engagement, 
self-reflection, transfer, experiential learning, and the mastery of the concept.
The Lesson
The class observed was a seventh-grade math class of 13 boys and 14 girls. 
However, student survey responses were collected from nine boys and eight girls 
because several students did not turn in their consent forms in time to be included.
The content for the lesson consisted of learning geometric definitions such as line, ray, 
line segment, etc. This was the first day of a geometry unit, and these were important 
terms that students needed to know in order to proceed further. Teacher D reminded 
the students that the lesson related to the geometry state standard in preparation for 
ISAT testing in the coming weeks.
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To accomplish her goal for the day, Teacher D asked students many questions 
about the application of the terms in everyday life. For example, she asked students to 
find places in the room that represented various terms. “Where in the room do you see 
a line? Come up and show us.”
The terms that the class focused on included line, line segment, ray, and 
parallel, intersecting, and perpendicular lines. Teacher D addressed each concept in 
the following four ways: she led a question-and-answer session, she asked students to 
write the definition in their notebooks, she asked them to find a place in the room 
where the term was represented, and she had students demonstrate a bodily kinesthetic 
movement that would cement the concept in their brains. This activity consumed most 
of the period, and as a final review, she had all students stand up and do each body 
movement as she quickly said each term, talking faster and faster to end the class on a 
humorous note.
Effects
During the postobservation interview, when asked what she thought the 
students remembered, Teacher D commented, “Point, line, line segment, angle, and 
plane definitions and representations.” She mentioned that this was due to the fact that 
“they wrote, saw, heard, and did ‘hand signs’ to represent them.” Several of the 
students agreed that using movement was an effective way to learn the material.
When asked what he remembered most, one boy commented, “When we stood up and 
did things because it was different. It was a change and we had fun and it was
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energizing to kind of stretch.” A girl commented that the interesting part was “the 
hand movement and stuff. It made stuff easier to remember and was different than 
everyday school.” Boys and girls were equally represented in positive comments 
about the kinesthetic activity.
I questioned Teacher D about what she would change if teaching the same 
lesson again. She replied that she would not change anything. When the students were 
asked the same question, over half (53%) answered “nothing” and 12% of the students 
mentioned that they would have liked the teacher to change the “lesson structure.” A 
couple of student comments were, “Having an actual real example that can happen to 
us” and “To have more time because I still didn’t understand all of it.” Another 12% 
would have opted not to have any homework, which consisted of some problems from 
the book, and 12% mentioned that they wished the lesson were more relevant to their 
lives.
Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the 
classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 5).
Student Interest: % of low scores (1 or 2): 0%
% of average scores (3): 41%
% of high scores (4 or 5): 59%
Student Attention: % of low scores (1 or 2): 0%
% of average scores (3): 41%
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% of high scores (4 or 5): 59%
Teacher Interest: 4
Teacher Attention: Same as usual
Engagement level from classroom sweeps: 95%
100%
Relevance -  0%
Transfer -  0%
The matrix reflects an average of the relevance scores at 48% and the transfer scores at 
53%.
Figure 5: Matrix for Teacher D.
Teacher E
Teacher Background
This sixth-grade language arts and science teacher had been teaching for eight 
years and has a master’s degree. Her BBL training consisted of three days in the 
district, a county institute day, and a high interest in the brain. She attributed her high
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interest to one of her teaching subject areas (science) and to a teammate with whom 
she taught for a few years who was a district trainer in BBL. They both taught many 
BBL lessons and also liked to teach their students about the brain. BBL to this teacher 
meant helping students make connections and teaching them periodically about the 
brain. She believed that BBL was a great motivator in the classroom. She believed 
the important components were higher level thinking, connections, transfer of 
information, and retention of material in LTM.
The Lesson
This was a language arts class consisting of 15 boys and 16 girls. All consents 
were turned in. The lesson focused on the learning of linking verbs. The BBL 
components that were stressed were LTM retention, making connections that lead to 
higher level thinking, and being able to transfer the skills learned in one area to 
another. Teacher E helped students memorize the linking verbs by using “chunking,” 
an effective BBL strategy for memorization. She discussed with them the fact that a 
person’s phone number is chunked into groups of three and four numbers. “Your 
brain can remember up to four things.” To transfer this skill, Teacher E listed linking 
verbs on the overhead, chunking them into groups of three or four and putting each 
group on one line.
Throughout the period, she asked students to repeat each chunk of the linking 
verbs five or six times, and then she added another chunk. A pointer that she gave
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
103
students about memorization was, “Just organize your thoughts and do five minutes a 
day.”
Periodically, she also asked the students to turn to their neighbor and repeat the 
words. She talked about visualization as a technique that is used by basketball 
coaches to teach athletes how to shoot correctly. She wanted them to use this 
technique by picturing the verbs in their heads.
Partway through the lesson, Teacher E introduced helping verbs and used color 
to differentiate linking verbs (written in black ink) and helping verbs (written in red) 
from each other. She referred to a linking verb as a “state of being,” that these link the 
subject to another word, and that they can stand alone. In contrast, she referred to 
helping verbs as those that cannot stand alone, thus she used the color red, meaning 
“stop and think” or “warning.”
Teacher E related the transfer value of the lesson in a couple of ways. She 
mentioned that memorization is a skill students can use in other subjects and in life.
She stated that adults might want to “learn first aid to help your child.” She also 
mentioned that knowing how to write well benefits students as adults because their 
resumes will be “the best.”
Effect
Teacher E believed that students remembered the “be” verbs (linking verbs) 
most because they repeated them many times and “the brain-based strategies helped.” 
She identified the strengths of the lesson. It was “interesting, had value, and was
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easy—everyone experienced success. It worked!” Both boys and girls were in 
agreement with Teacher E that what they remembered most about the lesson was the 
linking verbs “because we chunked it and because of the song [one she taught them 
previously]” and “because we kind of said it over and over again.” One of the boys 
commented about learning linking verbs through chunking: “Learning the words in a 
rhythm because it helps to memorize better and faster.”
When asked whether she would change anything about the lesson if doing it 
again, she remarked that she would not. When students were asked what they would 
change, 30% of them answered that they would change nothing. Another 27% 
mentioned that they would have made the class “more interesting or fun,” and 13% 
mentioned that they would change the “lesson structure” (e.g., “To make an easier 
way to memorize the words”).
Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the 
classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 6).
Student Interest: % of low scores (1 or 2): 9%
% of average scores (3): 65%
% of high scores (4 or 5): 26%
Student Attention: % of low scores (1 or 2): 6%
% of average scores (3): 48%
% of high scores (4 or 5): 45%
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Teacher Interest: 4
Teacher Attention: More than usual
Engagement level from classroom sweeps: 88%
100%
Relevance -  0% 100%
Transfer -  0%
This matrix reflects an average of the relevance scores at 42% and the transfer scores 
at 87%.
Figure 6: Matrix for Teacher E.
Teacher F
Teacher Background
Teacher F taught language arts to seventh graders. He was a 3 5-year veteran 
of teaching with a master’s degree. He also held National Board certification. He had 
conducted numerous presentations on the topic of classroom environment and taught 
graduate students at a local university. His training in BBL consisted of the three days
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of district inservice. He had also read Wolfe’s (2001) book titled Brain Matters. He 
believed that using BBL helps information being presented to enter LTM easily 
because it is integrated with retention, transfer, and the affective aspects and has 
purpose. Teacher F believed that using BBL provides students with a depth of 
knowledge and keeps them active in the learning process.
The Lesson
The content for this seventh-grade language arts class of 12 boys and 11 girls, 
all of whom returned their consent forms, centered on two areas: a presentation of a 
graphic organizer in preparation for ISAT testing and the studying of Wordmaster 
words. Wordmaster is a vocabulary-building program featuring words that students 
might not have heard of before but that they would most likely use in the future to 
enhance their writing. They studied the definition, synonyms, antonyms, and the 
etymology of the words.
Teacher F explained that the strategies to be used in the class period included a 
graphic organizer for a student-friendly ISAT rubric, a gallery walk for students to 
observe other students’ poster representations (including artwork) of their Wordmaster 
words, and a game to cement the knowledge of the Wordmaster words and their 
definitions. To start the period, he discussed the graphic organizer with them for the 
extended response on the ISAT test. He drew a flow-chart type of organization tool 
on the board that would help them remember the rules for adding detail, identifying 
the key idea, artd making a personal connection.
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After spending a few minutes on the rubric, he shifted the rest of the focus of 
the period to the studying of the Wordmaster words. There were three main activities 
students used to tackle the words and their definitions. One was a gallery walk, 
rotating around the room and observing others’ artwork renditions of the word they 
chose to represent. With this activity, Teacher F was hoping that students would use 
the illustrations others had added to their posters to help them remember the definition 
of the word. After the gallery walk, he asked some students to share which illustration 
they remembered the most and why. Most of the comments reinforced the fact that 
the artwork helped them remember the word.
For the second activity, he proceeded to have the students get out the index 
cards on which they had written Wordmaster definitions, synonyms, antonyms, and 
such. Students were asked to spread the cards out on their desks and spend a couple of 
minutes testing the person sitting next to them. They spent about ten minutes on this 
activity.
The final activity consisted of a game using Wordmaster words. Teacher F 
asked the students to form two teams, by sitting in two lines facing each other. He 
described the word or said the definition and the last person on the team had to choose 
the correct index card with the word on it and pass it up the line. All team members 
had to touch the card as it moved up. The first team to successfully get the card to the 
teacher’s hand received a point. Needless to say, the students enjoyed the activity, and 
the engagement level was very high as the period ended.
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Effect
During the postobservation interview, Teacher F commented that what he 
thought students remembered the most about the lesson was “the need for graphic 
organizers. They realize the power and use.” He thought that the particular strength 
of the lesson centered on “the value of the graphic organizer.” This was an interesting 
comment considering that only a few minutes were spent on this activity. He did 
mention that he had started the discussion on the previous day. What students thought 
was the most interesting, and that they learned the most from, was the Wordmaster 
game. This is not surprising considering the interactive nature of the game, the 
competitiveness that seventh-grade students often possess, and the novelty of playing 
a game in school (especially in an academic class). One girl commented that she 
enjoyed the game “because we were competing and it was a fun hands-on experience.” 
Another girl commented, “Because it’s really fun and a good way to learn,” and yet 
another mentioned, “I remember stuff more when I’m having fun.” The boys’ 
comments were similar but fewer.
When asked what he would change if teaching the same lesson again, Teacher 
F said he would give the students the components of the graphic organizer (for the 
ISAT testing) and let them construct their own. When students were asked the same 
type of question, 26% said that they would change the “lesson structure.” Two student 
comments were, “I would have had Mr. F explain the graphic organizer a lot more,” 
and “Explain the graphic organizer better. It didn’t seem to work very well.” Over 
one fourth of the students wanted the lesson to be “more interesting or fun,” and 17%
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mentioned that they would like to “play a game.” (Although the lesson already 
included a game, they wanted more.)
Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the 
classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 7).
Student Interest: % of low scores (1 or 2): 17%
% of average scores (3): 65%
% of high scores (4 or 5): 17%
Student Attention: % of low scores (1 or 2): 4%
% of average scores (3): 70%
% of high scores (4 or 5): 26%
Teacher Interest: 2
Teacher Attention: Less than usual
Engagement level from classroom sweeps: 96%
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100%
Relevance -  0%
Transfer -  0%
The matrix reflects an average of the relevance scores at 13% and the transfer scores at 
83%.
Figure 7: Matrix for Teacher F.
Teacher G
Teacher Background
Teacher G has a master’s degree and 20 years of teaching experience at the 
time of the study. She taught one class of seventh-grade social studies and one math 
class. The rest of her day was spent serving as the district’s gifted coordinator. In that 
position, she served all buildings helping teachers infuse higher level problem-solving 
activities in  the classroom. I observed her teaching a social studies lesson at the 
seventh-grade level.
Her training in BBL came from attending one half-day workshop and one 
week-long workshop on the subject. This teacher was not in the district when the
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initial three-day training took place. She believed that the benefit of BBL was that it 
“engages students” because it features a “personal connection.” She believed that it 
enhances LTM, helps students make connections, and hooks into past experience.
The Lesson
Like Teacher B, the lesson content for this seventh-grade social studies class 
focused on United States history, and a simulation was the heart of the lesson. The 
class consisted of 15 boys and 14 girls. Student survey responses were collected from 
7 boys and 10 girls because a few students were absent, a few were at band practice, 
and a few did not turn in their consent forms in time to be included. The time period 
was the 1700s, and the concept they were grappling with was the formation of a new 
nation. The topic of the day was the Bill of Rights. The BBL strategies that Teacher 
G planned to use included an emotional connection to grab their attention, cooperative 
learning for the social benefit that it provides, a simulation (acting as a Supreme Court 
member), utilizing various learning styles, and the emotional component addressed 
through simulation. This class period was used as an “anticipatory set” for the actual 
simulation that would take place the next day.
The teacher encouraged the students to “be the Supreme Court” and rule on a 
case that dealt with search and seizure. She showed them a pictorial representation of 
the case on the overhead. The picture showed a group of middle school students 
coming into school and obvious attention being paid to one girl who was having her 
backpack searched by the administration. Obviously, the administrator was looking
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for something suspicious like drugs or alcohol. The teacher pointed out to the students 
that there had been a previous search of the same girl’s backpack weeks before that 
yielded some cigarettes. Teacher G wanted students to decide if the girl’s rights were 
being violated by having her backpack searched.
The students first established which amendment was being addressed, deciding 
it was the Fourth. They started their discussion by using the textbook, with several 
students volunteering to read aloud. After reading, Teacher G led a discussion to 
assess their interpretation of the picture and their ideas regarding the legality of search 
and seizure. The class discussed the rights of the students versus the rights of the 
school. After several minutes, the teacher shared the juvenile court decision with them 
which supported the administration’s decision to search the girl’s backpack. The case 
was appealed and the Appellate Court decided in favor of the teenager. Therefore, the 
case moved on to the United States Supreme Court where the ultimate decision would 
be made. At this point, the teacher asked the students to discuss with a partner how 
they would rule on the case as Supreme Court members and then share with the class. 
This took up most of the period, and the majority of the students decided that they 
agreed with the administration: if they had reasonable cause, they had the right to 
search her backpack. The two reasons they gave were the safety of others and because 
of the previous discovery of cigarettes. As the period came to a close, the teacher 
introduced a new case that referenced the First Amendment. Because the time was 
short, the illustration of the case was shown and a few comments were made. Class 
was then dismissed.
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Effect
When I asked Teacher G what she believed the students remembered most 
from the lesson, she answered that they remembered the Bill of Rights because “it 
pertains to their lives as it did when first conceived.” She thought that the reason they 
remembered it was because “students need to see that our country’s values of freedom 
affect them as children and adults. Foresight from framers to be pertinent today is 
incredible.” She thought that the particular strengths of the lesson were the 
“awareness of the Bill of Rights in actual case study that pertained to students this 
age,” the “ability of children to reflect independently and in partners to the lesson,” 
and “the idea that students could second guess the Supreme Court decision.”
The comments from the students about what they remembered most focused on 
the case they had studied. They mentioned that they remembered “court case and 
amendments” and “court case, search and seizure, drugs.” One girl summed up what 
she remembered most by saying, “When they looked through the girl’s purse because 
it kind of reminded me of the last day of school.” (Backpacks at the school are 
routinely searched on the last day to make sure that students are not bringing any 
“prank-type” materials into the building such as spray paint and whipped cream, etc.)
During the postobservation interview, the teacher mentioned many things she 
would change. One would have been not to begin the second case but wait until the 
next day for that. Consequently, she would spend more time reflecting on how the 
first case affected them and relating it to the Bill of Rights. “We need to have more
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time to develop interest in the lesson at the beginning; depth of lesson gets lost 
without time.” When the students were questioned about changes, 35% of them 
mentioned that they wished the lesson was “more interesting or fun,” 18% mentioned 
that they would change nothing, 12% would have liked the class to include “more 
discussion or group work,” and 12% mentioned that they would have liked to have 
“played a game.”
Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the 
classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 8).
Student Interest: % of low scores (1 or 2): 29%
% of average scores (3): 53%
% of high scores (4 or 5): 18%
Student Attention: % of low scores (1 or 2): 12%
% of average scores (3): 82%
% of high scores (4 or 5): 6%
Teacher Interest: 3
Teacher Attention: Less than usual
Engagement level from classroom sweeps: 80%
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100%
Relevance -  0%
Transfer -  0%
The matrix represents the average of the relevance scores at 17% and the transfer 
scores of 29%.
Figure 8: Matrix for Teacher G.
Teacher H
Teacher Background
This teacher taught eighth-grade language arts and was a 13-year veteran with 
a master’s degree and also National Board certification. His training in BBL consisted 
o f  the three full days provided by the d istrict and a graduate m ethods course from  a 
local university he had taken earlier that covered some BBL material (in addition to 
other topics). He believed that a definition of BBL would include the use of certain 
strategies that have been proven effective for student learning. Teacher H stated that
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BBL helps students become aware of how the brain works and thought that the 
important components to include were learning styles, having a learning target, 
modeling, using visuals and other modalities, and providing the emotional connection 
(primarily through social interaction with peers).
The Lesson
This was a language arts class of 14 boys and 12 girls. Consent forms were 
turned in by all of the students. The learning “target” for the lesson centered on the 
writing of a persuasive argument. Students were going to be using the topic in the 
article the teacher was sharing with them to write an editorial over the next couple of 
days. They also concentrated on the use of some reading strategies as they read the 
article. The BBL strategies that Teacher H used were a graphic organizer, an 
emotional connection through the article topic, a “think-pair-share” cooperative 
learning technique, and a class discussion for the social/emotional focus.
As the period began, Teacher H read the posted learning target that was on the 
TV monitor: “When is it permissible for store owners to discriminate against 
teenagers?” He asked students if, in their opinion, some storeowners discriminate. A 
short discussion served as a prereading strategy. The article that he used to set the 
stage for the persuasive writing was one about a “teen zapper.” This was a device that 
one storeowner developed to make an annoying sound that was found to be repulsive 
only to teenagers. He used it as a deterrent for teenage loitering. Teacher H chose this
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 1 7
article because the topic was relevant to students, and he hoped it would stir up an 
emotional connection.
After the short prereading discussion, Teacher H asked students to engage in 
another prereading strategy that consisted of using headlines, illustration, etc., to make 
some predictions about the article. After a few minutes, he asked them to share their 
predictions with a partner. An additional prereading strategy he utilized consisted of 
having students use a dictionary to look up selected vocabulary words from the piece, 
share those definitions with a partner, and then share with the class. They were then 
ready to actually read the article. Teacher H gave students the option of reading with a 
partner, reading alone, or joining him in the comer for a read-aloud. Many students 
read silently, but about one half of the class joined him. The group that joined him 
consisted of 10 boys and 2 girls. As the teacher read the article aloud, he used a “think 
aloud,” making comments about aspects of the article along the way, to let students 
enter into his “thinking.”
A full-class discussion started after the reading of the article, centering on 
student rights and the oddness of a contraption called the “teen zapper.” The girls’ 
comments centered most on “feeling” statements, and the boys seemed to be more 
interested in factual information. One girl commented, “Teenagers are not always 
doing something bad.” One boy had questions about the right to assemble, and 
another mentioned the possibility of brain damage from the noise. Class ended with 
Teacher H talking about the assignment for the next day. He referred to it as an “ABC 
brainstorming” activity. On the ABC worksheet, they were asked to list ideas, objects,
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or issues from the article (next to each letter of the alphabet) that would help them 
prepare to write their editorial.
Effect
The parts of the lesson that Teacher H believed the students remembered most 
were the biases toward teens presented in the article, the new vocabulary learned in the 
lesson, and the graphic organizer (which was the “ABC brainstorm” sheet). He 
thought that the strengths of the lesson were a high-interest topic, clearly defined 
targets, social interaction, and humor. Both genders agreed that the most interesting 
part of the lesson was debating the topic of the “teen zapper.” The girls’ comments 
seemed to center on their emotional reaction to it. An example of a typical comment 
made by a girl was, “I don’t understand why anyone would want a product that 
discriminates against others.” The boys commented more on how the zapper worked 
and the odd fact that this man actually invented it and used it.
During the postobservation interview, the teacher mentioned three things that 
he would change if he were doing the same lesson again: (1) “more successful 
modeling of graphic organizer,” (2) “perhaps an ‘exit slip’ for processing ensure 
participation/understanding of all,” and (3)”checking for understanding to go on to the 
next day.” When the students were questioned about what they would change, 44% 
answered “nothing,” 8% of the students wished that the lesson were “more interesting 
or fun,” and another 8% wanted “more class discussion or group work” included.
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Following is a summary of the findings regarding interest and attention given 
by the students and the teacher, the overall engagement level recorded by the 
classroom observation, and the matrix depicting relevance and transfer percentages 
(see Figure 9).
Student Interest: % of low scores (1 or 2): 8%
% of average scores (3): 19%
% of high scores (4 or 5): 73%
Student Attention: % of low scores (1 or 2): 4%
% of average scores (3): 42%
% of high scores (4 or 5): 54%
Teacher Interest: 3
Teacher Attention: Same as usual
Engagement level from classroom sweeps: 97%
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100%
Relevance -  0%
Transfer -  0%
The matrix reflects the average of the relevance scores at 82% and the transfer scores 
of 28%.
Figure 9: Matrix for Teacher H.
Cross-Portrait Patterns 
The first part of this chapter presented individual portraits of the eight teacher 
participants, including the details of the lesson, the perceptions of the teacher and the 
students, any gender differences in boys’ or girls’ survey responses, and the overall , 
effectiveness of the lesson represented by a matrix depicting relevance and transfer of 
knowledge.
Throughout the portraits, themes emerged from the observations and the ideas 
expressed by both the teachers and students. Four themes are discussed in the 
following sections:
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1. making connections through relevancy and transfer,
2. engagement,
3. accountability and time, and
4. the need for social interaction.
Making Connections Through Relevancy and Transfer
Several of the teachers mentioned “making connections” in their 
preobservation interviews when asked to explain what brain-based teaching meant to 
them. Many of these comments were immediately followed by words such as 
“transfer,” “LTM enhancement,” “relevance,” and “learning styles.” Many of the 
teachers’ comments about making connections were made in reference to prior 
knowledge. Teacher A commented, “Find strategies and methods to help them 
connect information to prior knowledge,” and continued with, “They can’t remember 
something if they can’t connect it to something in their past.” Another comment was 
made by Teacher B: “Latch onto something we did before.” When teachers discussed 
the strategies that would be used to make connections, they mentioned chunking, 
using music, and using color.
When looking at the student survey results for Questions 2 and 3 (referring to 
relevance and transfer), it became clear that students were making connections to 
school and life with what they were being asked to learn. Question 2 on the student 
survey probed how the lesson related to their everyday lives. One student in Teacher 
E’s class referred to chunking: “She [Teacher E] said that we can remember phone
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numbers because there are three numbers then four numbers.” A student from 
Teacher H’s class commented, “He used the subject of teens hanging out outside of 
stores to try to find out where we go.” Question 3 on the student survey asked, “Do 
you think you can use anything you learned in the lesson in other subjects or everyday 
life?” Some typical answers were: “High school,. . .  help with high school English.” 
“Life,. . .  to get through it you need to know how to write.” “Yes . . .  in public 
speaking.” “When I write,. . .  I can use this to increase my knowledge on how to 
make good sentences.”
There were some differences between the boys’ and girls’ answers on the 
relevance and transfer questions. The research on gender (Gurian, 2001) points to the 
notion that girls are more connected to school or more “bookish” than boys. The 
analysis of the data confirms that. For the relevance survey item, students were asked 
to indicate “yes” or “no” if they thought the lesson related to their life. Part 2 of this 
item asked, “If yes, how did he or she do that?” The average percentage of girls who 
answered “yes” for relevance was 53% and for boys 36% (see Table 2). There was a 
seemingly significant gender difference in relevance scores which may indicate that 
girls see the importance of school (to them personally) more than do boys (Gurian, 
2001). There may have been a connection to the topic that girls experienced more 
than the boys did. For Item 3, the transfer of knowledge question, the percentage of 
girls who answered “yes” was 66% and the boys’ percentage was 61%.
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Table 2
Gender Comparison: Relevance and Transfer
Relevance Girls Boys
Teacher A 60% 62%
Teacher B 50% 58%
Teacher C 66% 16%
Teacher D 62.5% 33.3%
Teacher E 50% 33%
Teacher F 18% 8%
Teacher G 20% 14%
Teacher H 100% 64%
AVERAGE 53% 36%
Transfer Girls Boys
Teacher A 100% 87%
Teacher B 50% 83%
Teacher C 83% 61%
Teacher D 50% 55.5%
Teacher E 93% 80%
Teacher F 82% 83%
Teacher G 30% 28%
Teacher H 41% 14%
AVERAGE 66% 61%
There were seemingly significant differences in the girls’ and boys’ scores for 
relevance in Teacher C’s and D’s classrooms and less difference in Teachers A’s, B’s, 
and G’s rooms. The discrepancy in Teacher C’s room probably stems from the fact 
that the lesson involved writing and that girls are more verbal-linguistic than boys 
(Gurian, 2001). Also, the girls probably felt more empathy for the teacher with a rip in 
his pants than the boys because, as Gurian (2001) remarks, “the female brain processes 
more emotive stimulants, through more senses, and m ore com pletely than does the 
male” (p. 31).
In Teacher D’s classroom, the reason for the discrepancy is not as evident. It 
could be due to the fact that the girls were less embarrassed by getting up and putting
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actions to the words or that they could remember the movements easier than the boys, 
even though boys generally enjoy kinesthetic activities (Gurian, 2001). “Girls can 
store, for short periods, a greater quantity of seemingly random information; boys can 
do this more often if the information is organized into some coherent form or has 
specific importance to them” (Gurian, 2001, p. 31). Also, the fine motor skills of girls 
are stronger at this age than those of boys (Gurian, 2001). However, it is important to 
note that the percentage of boys and girls who thought the movements were the most 
interesting part of the lesson were very close.
When looking at the transfer responses, there was a wide discrepancy in gender 
scores in Teacher H’s classroom but less difference in Teachers D’s, F’s, and G’s 
rooms. One reason might be because Teachers D and F incorporated quite a bit of 
movement around the room. Boys get bored easier than girls when having to sit still 
for the majority of the class period. The discrepancy in Teacher H’s room might have 
occurred, as with Teacher C’s classroom, because it was a language arts lesson. Since 
girls tend to be more verbal-linguistic than boys, the transfer value of the lesson would 
have been more evident to the girls than to the boys (Gurian, 2001). Also, the girls 
reacted more emotionally to the article about the zapper and could therefore transfer 
those feelings to their own writing piece easily.
Overall, the student survey findings regarding relevance and transfer were not 
as high as BBL principles would have predicted might occur with a higher percentage 
in the upper right quadrant of the matrix. This may be due to the diversity of the 
different teachers, the differences in the grade level of the classes, the variety in the
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subject matter being taught, and the variety in student perceptions. Even more 
importantly, if students are accustomed to being taught in a brain-based way, such as 
music being used quite often in Teacher A’s classroom or simulations being prevalent 
in the new social studies curriculum, the student responses may have been “depressed” 
because these strategies had become less novel with repeated use. Another question 
also emerges: Are the scores lower than anticipated because the classes were academic 
subjects and were taught close to state testing time? Five of the eight observed lessons 
were language arts lessons (a main emphasis on the IS AT test), and half of the eight 
observed lessons dealt either with the writing process or working with verbs in a 
grammar lesson. Yet engagement, as indicated by the classroom sweeps, was high 
and the students reported above-average scores for attention and interest. According 
to research, this high engagement would be due to the abundance of BBL teaching 
strategies being used in the teaching of the lesson (Jensen, 2004; Sprenger, 1999; 
Wolfe, 1998).
Engagement
In the following sections, engagement is considered in terms of three data 
sources: (1) attention and interest scores and comparisons, (2) a summary of the 
classroom sweeps, and (3) student suggestions for change.
Attention and Interest
It would seem that attention and interest scores would be strong predictors of 
student engagement, seeing that those terms are included in the definition of
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engagement. There is a fairly high degree of correspondence between the attention 
and interest scores themselves. However, there did not appear to be a strong 
relationship between the engagement as recorded in the classroom sweeps and the 
attention and interest scores on the student survey and teacher postobservation 
interviews. (It bears mentioning that if students were making eye contact with the
teacher in the classroom, they were marked as being engaged, whether their mind was
' .......
on the lesson or on something else). One of the definitions of “engage” in Webster V  
Collegiate Dictionary (10th ed.) is “to hold the attention of.” How were the elements 
of attention and interest perceived by teachers and students after the lesson was over? 
Tables 3 and 4 show a comparison between the students’ and teachers’ attention and 
interest responses. The students’ scores were based on the two items on the student 
survey (see Table 3), and the teachers’ responses were based on the discussion during 
the postobservation interview (see Table 4).
l lC ^
Table 3
Student Attention and Interest Scores
Classroom A B C D E F G H
Student engagement 
percentage 81% 79% 95% 95% 88% 96% 80% 97%
Student attention 
score 3.26 4.12 3.04 3.57 3.44 3.13 2.87 3.52
Student interest 
score 3.6 4 2.8 3.7 3.2 2.9 2.9 3.9
Note: Attention and interest scores were based on a 5-point Likert-type scale. The scores for the boys 
and the girls are averaged together in the table.
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Table 4
Teacher Attention and Interest Scores
Classroom A B C D E F G H
Attention same same same same more less less same
Interest 4 3 4 4 4 2 3 3
Note: Attention scores were based on a 3-point scale -- “less,” “same,” and “more,”-- and interest scores 
were figured on a 5-point Likert-type scale.
Students rated the lesson higher than did teachers when asked how well they 
paid attention. Seven out of eight teachers thought that students paid attention less 
than the students thought they did. The attention rating that students gave themselves 
averaged out to 3.4, and the teachers’ rating averaged to 2.75. (The teacher score was 
figured by assigning one point for “less,” three points for “same” and five points for 
“more”.) Although the question about attention that teachers answered during the 
postobservation interview was not based on a 5-point Likert-type scale, not allowing 
for statistical comparisons, scores were quite similar to students’.
When asked, “How well did you pay attention in this lesson,” student 
responses clustered around the Likert-type option of “about the same as usual,” with 
students in Teacher B’s and Teacher D’s classrooms approaching “more than usual.” 
The second part of the attention survey item probed the reason for students’ initial 
Likert-type responses in a short-answer format. A few positive comments were, 
“Because singing kept me paying attention” (Teacher A’s class) and “You got to get 
more into it and have more fun arguing” (Teacher B’s class). As one would guess,
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students who rated a lesson a 3 gave fairly generic answers, such as, “Because I 
usually pay attention pretty good and I did the same for this lesson.”
On the survey, the students were also asked to rate the lesson using a 5-point 
Likert-type scale for interest, with five being high. Although the averages of the 
interest scores for the teachers and the students were congruent, differences existed 
among the eight classrooms. In three of the classes (B, F, and H), student interest 
responses were higher than were the teachers’. In three other classes (A, D, and G), 
student and teacher perceptions regarding interest levels were closely aligned. For two 
classes (C and E), teachers’ perceptions of student interest levels were higher than 
indicated by the students.
The student comments connected with the survey interest item confirmed the 
positive influence that the BBL strategies had on them. One boy in Teacher D’s math 
class commented that the most interesting part was “the hand signals we used . . .  
because we got to stand up and move around.” Another girl from the same class said, 
“The hand movements and stuff. It made stuff easier to remember and was different 
than everyday school.”
Classroom Sweeps
The classroom sweeps were done every five minutes during the classroom 
observation, with each sweep lasting one minute. During that time, the outside 
observer and I would “sweep” the room looking at the body postures and eye contact 
of the students. If they were looking at the teacher or interacting with the group, we
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counted them as being engaged. The engagement level of the class was lowest during 
teacher lecture time or when an activity lasted more than 10 minutes. It was highest 
during interactive activities such as a kinesthetic activity or a game. The average of 
the sweeps for all of the classes was 88%.
A Summary of Student Suggestions 
for Changes to the Lesson
Comments made about suggested changes on the student survey were 
consolidated into categories. (Refer to Appendix L for a complete list of student 
suggestions.) Common threads that emerged generated seven categories as described 
in Table 5. The students’ suggestions paralleled their responses about learning 
activities that aroused their attention and gained their interest. Two sample comments 
were, “I would make it more interactive” and “To have it more interactive with each 
other.”
Table 5
What Students Would Change About the Lesson
Items to Change Percentage
Nothing 29
Lesson structure (how material was presented or the general pacing o f the lesson) 19
More interesting/fun 17




Homework, visuals, music, miscellaneous, read aloud, more brain information, no 
taking notes, giving rewards, reading (Answers with very few votes) 13 (total)
Note: There were 180 entries for this question. (Even though there were 181 students in the study, not 
all students made a suggestion. Some students left the question blank, and some students suggested 
more than one thing.)
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Accountability and Time
It is important to have some background information about the climate and 
culture of the building to better understand the perceptions of the teachers. Although 
“accountability” was not a term used in the building during the school year, the 
general climate had an aura of accountability to it. There was a new principal and his 
focus was on closing the achievement gap. He was concerned that minority students 
were underperforming when compared to White students, and he wanted to narrow the 
gap between these two groups. After announcing this major focus to the whole faculty 
as the year began, he met with teams early in the fall and requested that they set goals 
that addressed closing the gap. This equated to raising test scores on Measures of 
Academic Progress (MAP), a computer-administered achievement test, and scores on 
the ISAT. Therefore, accountability equated to meeting NCLB requirements. An 
increased emphasis on academic subject knowledge and preparing for the ISAT was 
evident all year long.
Many of the teachers mentioned time as a barrier to the implementation of 
BBL. They were consumed with the need to cover the curriculum, be accountable for 
meeting building goals, and preparing for the ISAT test. Two of the teachers made 
comments, either to me or to their students, about needing to learn certain information 
for the test. Participating teachers also believed that they did not have the time in team 
meetings to plan BBL lessons with all of the parent and/or student concerns that came 
up on a daily basis. The day-to-day routines of teaching unfortunately took up so
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much time (including the grading of papers) that long-range planning or discussion of
curriculum in general had to take a back seat. There was not enough time to plan an
effective BBL lesson, including the important components mentioned in their
preobservation interviews. When conducting the preobservation interview with
Teacher A, she mentioned:
If I had an aide in my classroom that could handle the monotonous paperwork, 
. . .  I could spend so much more time doing more brain-based research, making 
my lesson plans much more student-centered and friendly. By the time my 
planning period is over and I have all these papers and e-mails I need to return, 
sometimes I’m like,. . .  I don’t like to say ‘flying by the seat of my pants,’ but 
I’m just like,. . .  okay, let’s just get a lesson in there and get it done, and I look 
back and if I had only had more time, I could have changed this assignment to 
have color, changed it to , . . .  I would have spent time activating prior 
knowledge.. .  and unfortunately, when you only have, say, 10 minutes to do 
something, activating the prior knowledge . . .  sometimes that’s the easiest 
thing to go. You just say, ‘Okay, remember when you talked about this in 
seventh grade? Now . . . , ’ and then on, rather than actually leading a 
discussion or talking about i t . . .  and processing it. S o ,. . .  tim e,. . .  not only 
for planning,. . .  time in the classroom during the day to really do it right.
Teacher B was equally frustrated with the lack of time and commented:
Tim e,. . .  I think that’s the number one thing. The amount of work on the 
teacher is astronomical most of the tim e,. . .  on trying to make sure that your 
lessons,. . .  that what you’re trying to teach is also part of it and not going off 
on a tangent. Making sure the kids are really learning,. . .  keeping the content 
there,. . .  keeping the kids focused because sometimes it’s hard for them.
They think activities are just for fun ,.. . and keeping them realizing that this is 
social studies,. . .  that you’ve got to learn,. . .  but I think the biggest one is 
time. It takes a lot of time on the teacher’s part to get prepared for those.
Teaching with “breadth not depth” seems to be the reality of teaching, although
research says it is one of the greatest deterrents to the establishment of LTM. With the
need to cover the curriculum (Caine & Caine, 1994; Wolfe, 2001), topics are
sometimes covered superficially. These teacher comments confirm the feeling that
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there is not enough time to cover content in depth. Unfortunately, covering topics 
superficially does not lend itself to long-term retention and application of what has 
been learned.
The Need for Social Interaction 
Social interaction is extremely important to middle school students (Wormelli, 
2001). They are highly peer-oriented, and peer approval and interactions with their 
friends are a high priority. Satisfying that need and fostering the social/emotional 
development of students are high priorities for teachers as well. Students enjoy 
working together, and the literature confirms that using cooperative learning in the 
classroom helps accomplish the goals of communication, problem solving, and social 
competence (Brooks & Brooks, 1993). Six of the eight teacher participants 
incorporated activities with high student-to-student interaction. This was appreciated 
by the students as noted in their survey comments. When asked to identify the most 
interesting part of the lesson, one student mentioned, “Working in groups and seeing 
other people’s writing.” Another mentioned, “Working in groups because we could 
see what other people thought of our work.” A third student said, “Working with a 
partner.”
Many times students learn more from each other than from their teachers. Peer 
interaction enhances the meaning of the lesson for the student. When they work 
together on a problem-solving activity that has real-world application, engagement is 
high because it is relevant. Students are emotionally connected. Positive
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teacher/student interactions are also essential to the effectiveness of the lesson, 
particularly at the middle level (Wormelli, 2001). Although students do not often 
admit it, they look to their teachers for approval, and pleasing them is important. All 
eight teachers interacted directly with their students much of the time. An example 
comes from the social studies class in which Teacher B was conducting a simulation 
of the Constitutional Convention. She served as the “chairman” and led the debate, 
calling on students by using their historic names. This teacher was quite animated, 
which convinced students that she was interested in the lesson. Teacher D, when 
drilling students on the movements that go with math term definitions, raised her voice 
and spoke faster to get students excited. Finally, Teacher A raised the interest level by 
adding novelty to the lesson. She interacted with students by playing the guitar and 
singing as she taught them grammar terms.
Letting students express their opinions also greatly enhances the 
teacher/student relationship (Wormelli, 2001). Helping students believe they are 
valued and that their teacher cares about them, personally as well as academically, is 
also very important. To interact and let students know that their opinions mattered, 
one teacher asked for their feedback on an article she had up on the overhead.
Another teacher asked them what they thought about the teenage “zapper,” and yet 
another teacher asked students for their opinions about a Supreme Court case they 
were studying.
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Chapter Summary
BBL has been the method that all good teachers have used for years to get and 
keep students engaged. The BBL label was not attached to it until the early 1990s. 
Good teachers, dating all of the way back to John Dewey, have known that engaging 
students, or raising student interest, ultimately enhances LTM. If students are 
emotionally engaged and perceive a need to pay attention, they can see the relevance 
in what they are being asked to do and will “buy in” to their education.
This chapter described the perceptions of BBL held by eight teacher 
participants and offered narrative accounts of observed BBL lessons. The lessons 
included a variety of strategies valued in the BBL literature, such as kinesthetic 
activities, simulations, peer interaction, mnemonics, graphic organizers, and use of art 
and music. Student and teacher perceptions about each lesson were also presented. 
Based on the findings presented in this chapter, the next chapter considers the answers 
to this study’s three research questions.
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CHAPTER 5 
CONCLUSIONS AND RECOMMENDATIONS 
FOR FURTHER STUDY
This chapter provides conclusions and discussions based on the findings of the 
study. Recommendations for further study are also made. The chapter includes five 
major sections. The first section explains conclusions drawn from the three research 
questions. The second section concentrates on conclusions that can be drawn from the 
findings about the affective domain and its relationship to the cognitive domain. The 
third section offers implications for practice based on the findings, including 
recommendations for staff development and curriculum. The fourth section presents 
implications for theory, and the final section includes recommendations for further 
study.
Research Questions 
In the following sections, answers to the research questions are presented, 
based on the findings described in Chapter 4.
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Research Question 1
The first research question asked about the strategies that teachers used to 
implement BBL in the classroom. Although all the strategies were used to attain the 
teacher’s primary goal of “learning the material,” or the enhancement of LTM, most of 
the strategies were also used to raise student interest and engagement and to meet the 
students’ social and emotional needs.
The most dominant theme that emerged in the preobservation interview 
conducted with teachers was “making connections.” In their responses to questions 
about their definition of BBL, the components they included in lessons, and the 
teaching strategies they used to accomplish their goals, teacher participants articulated 
the importance of using instructional strategies that create connections. The 
connections took three distinct forms:
1. Connections to past experiences, also referred to as “revisiting” or 
“hooking into” prior knowledge.
2. Relating to today, connecting to students’ current lives.
3. Personal or emotional connections.
The teachers linked “making connections” to the four most important elements 
of a BBL lesson that were identified in the literature: (1) an emotional component, (2) 
relevance to everyday life, (3) the enhancement of LTM, and (4) the transfer of 
knowledge to other areas. The following sections identify the strategies that were 
used to address these four areas, starting with the emotional component, which forms
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the basis for getting students’ attention from the beginning and helping them perceive 
a need to pay attention to the lesson.
Emotional Component
The emotional component was presented in the lessons in two major ways: 
through the use of strategies that engage the emotions and through activities that 
address the social/emotional needs of students. Both were equally important in the 
setting of this study. The research on BBL affirms that emotion is central to 
engagement (Wolfe, 2001). As many researchers (Caine & Caine, 1994; Sprenger, 
1999) have pointed out, if students are not “hooked in” emotionally, they are not 
engaged. One must be engaged to derive meaning from an activity. Meaning making 
always involves an emotional component (Wolfe, 2001).
The strategies used to engage the emotions were many and varied. In their 
preobservation interviews, many teachers referred to connecting the learning to prior 
knowledge (the emotional hook) and addressing different learning styles. Any 
method of teaching that addresses students’ learning styles also addresses their 
emotions because learning in one’s “preferred way” elicits a positive emotional 
response, which is referred to as attention. Anything a student is interested in, they 
will pay attention to. In other words, emotions are what students care about, what 
they pay attention to, and what they are interested in. All learning involves an 
emotional component (Wolfe, 2001).
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Some examples of strategies that teachers used to address the emotions were 
simulations, role-playing, familiar music, color, and novelty. One example comes 
from Teacher A’s classroom where she used familiar music to teach parts of speech. 
For a vast majority of the students in Teacher A’s room, the addition of music to the 
lesson was the most interesting part (see Appendix J). Novelty (which music is a form 
of) facilitates an emotional connection because it is something “out of the ordinary” 
and includes an element of surprise. Therefore the brain naturally pays attention to it. 
Music also raises endorphin levels in the brain which heightens engagement (Wolfe, 
1998).
Another example of enhancing the emotional component comes from Teacher 
B’s classroom where she used simulation and role playing to teach about American 
history. She had the students re-enact the Constitutional Convention, each of them 
assuming the role of a particular historical figure. The success of simulations comes 
from the fact that they address the emotions by placing the student in the role of being 
someone else and understanding how they made decisions.
The emotional component also includes addressing the social/emotional needs 
of students. Teachers utilized cooperative learning techniques such as “groups of 
four,” “reciprocal teaching,” and “think-pair-share” to allow students to interact with 
one another. Because students at this age are social beings, the opinions of their peers 
often mean more to them than do adult opinions. Also, students often understand a 
concept better when a peer explains it rather than the teacher (Caissy, 1994).
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The importance of social interaction in a middle school classroom cannot be 
overemphasized. Diamond and Hopson (1998) make several comments about an 
“enriched environment” and social interaction. Two of the features of an enriched 
environment are allowing social interaction for a large percentage of activities in the 
classroom and promoting skills in the mental, aesthetic, physical, social, and 
emotional areas. Wolfe and Brandt (1998) also discuss the importance of social 
interaction and an enriched environment when they state that students are, by their 
very nature, social beings: “The enriched environment provides them with the 
opportunity to discuss their thinking out loud, to bounce their ideas off their peers, and 
to produce collaborative work” (p. 11). Social and emotional needs were addressed 
through the use of class discussions in which students were able to share opinions on a 
topic of common interest. For example, Teacher G asked students to discuss a court 
case with a peer and then with the whole class that dealt with a middle school girl 
having her backpack searched. The case opened a debate about the rights of the 
student versus the rights of the administration when searching a student. Another 
example involved Teacher H asking students to discuss their feelings about the 
“teenage zapper” (from an article they read in class). Comments from students in this 
classroom had an emotional tone to them. One student stated, “I don’t understand 
why anyone would want a product that discriminates against others,” and another 
commented, “The invention can affect my life, because they could show up all over 
the place.”
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Relevance to Everyday Life
At some point in each of the observed lessons, strategies were used to relate 
the lesson to students’ everyday lives. This relevance took two forms: 1) shared, 
common experiences and 2) situations in which students might envision themselves. 
Shopping together at a mall, a familiar tune such as “I’ve Been Workin’ on the 
Railroad,” and chunking telephone numbers to remember them are common 
experiences for middle school students that teachers incorporated into their BBL 
lessons. Teachers also drew upon empathetic or easily envisioned experiences to 
explain concepts: linking writing well to being able to get a good job and comparing 
options for electing a president to classroom governance (“You wouldn’t want three 
teachers in charge of you”).
Enhancement of LTM
The primary goal in all classrooms was the enhancement of LTM. Obviously, 
teachers wanted students to take in information, move it to LTM, and be able to 
retrieve it later to apply to future situations (transfer). A few examples of strategies 
incorporated in the lesson to enhance LTM included graphic organizers, rote learning, 
mnemonics, addressing various learning styles, music, novelty, and color. As 
mentioned before, those strategies were effective because they “stamped” the memory 
with vividness, which led to the possibility for greater retention potential.
Although rote learning does not involve an emotional component, any 
information that one wants to put into “automatic” memory is best mastered by
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repetition or rote (Wolfe, 2001). It is a highly effective strategy to use when trying to 
memorize a list of terms. Teacher E used rote learning to teach the students the list of 
linking verbs. She taught them to chunk parts of the lists, and then she kept piecing 
together the chunks to form the whole list. She then asked students to repeat it over 
and over again to “cement” it or move it to automatic memory. Teacher D’s use of 
concrete examples, kinesthetic movements, and written notes all served to reinforce 
the geometric concepts she was introducing. Teacher F blended rote learning with the 
visual modality of a gallery walk and the social experience of a team competition to 
assure that Wordmaster vocabulary would become part of his students’ LTM.
Making connections to prior knowledge is one of the most effective ways to 
enhance LTM. A student’s LTM is his or her prior knowledge and all information 
originally placed in there had personal meaning attached to it. This was accomplished 
with much effort and purpose. The original information was either interesting for 
students, emotionally charged, matched to their learning style, repeated enough to 
become automatic, and/or relevant enough to them that it was retained in LTM.
Transfer of Knowledge
Transfer of knowledge takes place when learning in one situation is applied in 
another situation. “Individuals continually encounter new situations and draw on their 
previously acquired knowledge and skills to deal with them” (Omrod, 1995, p. 372). 
One of the strategies used by Teacher B to enhance transfer was the parallel she drew 
between the Founding Fathers and present-day government (transfer and relevance).
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Another example comes from Teacher E’s classroom in which she related the benefits 
of writing well to getting a job when they were old enough. Their resume would then 
be “the best.”
In the teachers’ explanations of the benefits of BBL and their process of 
planning BBL lessons, it was evident that they saw transfer and relevance as 
reinforcing the need to help students make connections. The relationship was not as 
clear for students with regards to relevance. The scores between boys and girls varied 
and were lower than the scores for transfer.
Research Question 2 
Research Question 2 investigated the teachers’ perceptions of the success of a 
BBL lesson. During the postobservation interview, teacher participants were asked 
similar questions to those on the student survey, to consider content remembered 
(LTM), students’ interest and attention levels as they affect LTM, and changes they 
might make to the lesson in the future.
Teacher Perceptions About LTM
The first postobservation interview question asked the teachers what content 
they believed the students remembered from the lesson and why they remembered it. 
Seven of eight teachers mentioned the same strategies that students had identified as 
the most interesting part of the lesson as being the strategies they thought helped 
students best learn the material. All of these were BBL strategies. From the teachers’
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perspective, the means and the ends were connected; BBL was a vehicle for assuring 
learning. In that perspective, they echoed the literature (Caine & Caine, 1994; 
Sprenger, 1999; Wolfe, 2001).
Teacher Reflections on Changes for the Future
The next few questions in the postobservation interview asked teachers to 
reflect on omissions, unforeseen events, and changes they might make in teaching the 
same lesson in the future. Five of the teachers indicated that they had not omitted any 
planned strategies, but three teachers did mention unimplemented plans. Of those 
three teachers, two mentioned concerns with the pacing of the lesson, and one 
mentioned that she forgot a graphic organizer “for the visual learner.” When asked to 
identify “any unforeseen things that happened in the lesson,” all six women mentioned 
something (e.g., “Students playing with markers, distracted from lesson,” and “One 
student mentioned ‘underpants.’ Students were curious to see if I included the 
question”), and the two men answered, “Nothing.” Finally, for the question, “What 
would you change if teaching the same lesson again,” three teachers said that they 
would not change anything, and five made comments about a change in teaching 
method, whether it be something large (“more successful modeling of graphic 
organizer use”) or small (“use colored pencils only”). From looking at the teachers’ 
reflections, it seemed that five of the teachers were happy with how the lesson went, 
one would change the pacing of the lesson, and two would change their teaching 
approach to a certain section of the lesson.
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Despite their overall positive perceptions about the BBL lessons they planned
and taught, teacher participants did express concern about the effects of accountability
and the pressures of time on the implementation of BBL in the classroom. They were
consumed with the need to cover the curriculum, be accountable for meeting building
goals, and preparing for the IS AT test. They believed that parent concerns, lesson
planning, grading of papers, and day-to-day routines took up so much of their time
that long-range curriculum planning took a back seat. As Teacher A commented:
By the time my planning period is over and I have all these papers and e-mails 
I need to return, sometimes I’m like,. . .  I don’t like to say ‘flying by the seat 
of my pants,’ but I’m just like,. . . okay, let’s just get a lesson in there and get 
it done.
A distinct tone from several teachers indicated that there were just not enough “hours 
in the day” to accomplish everything, and as the research has pointed out, teaching in 
“breadth not depth” does not promote permanent retention (Wolfe, 2001).
The teachers’ perspectives about the success of the BBL lessons they planned 
and implemented were confirmed by students. As mentioned earlier, six of the 
teachers identified the strategies they used to teach the material as being the strategies 
that most of the students thought were the most interesting. Student thoughts and 
perspectives were the focus of this study’s third research question.
Research Question 3 
The purpose of this study was to investigate the benefit of BBL approaches in 
enhancing student engagement in middle school classrooms, an age group that offers
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both the greatest challenge and the greatest opportunity for engaged learning. This 
study’s third research question focused attention on students’ perceptions of their 
engagement during BBL lessons and their ideas about how those lessons might be 
designed to more effectively engage their interest and attention and therefore enhance 
their learning. Interest in a topic is a prerequisite for engagement. Engagement refers 
to “sustained voluntary participation.” Therefore, I believe that student interest (and 
attention secondarily) are the best indicators of student engagement. Interest drives 
attention. Students only pay attention to and are engaged with material or activities 
that interest them. These conclusions are based on what students identified as the 
most interesting parts of the lesson, the differences that were noted between gender, 
and the suggestions that students made for change.
Student Interest
The students’ responses on the survey and the notation of their engagement 
levels during lesson observations provided strong evidence of what really excites 
middle school students in the classroom and what kinds of activities drive their 
attention. The three activities that students believed were the most interesting were 
cooperative learning opportunities, role playing (and simulations), and interactive 
(kinesthetic) activities.
Many positive comments from students about interesting activities reinforced 
these conclusions. Several students identified collaborating with peers as the most 
interesting activity of the lesson: “Working in a group and asking questions,” “When
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we got to read our stories to our classmates,” “I thought the most interesting part was 
doing work with our group,” and “Having the different discussions about the mosquito 
[the ‘zapper’] device.” Role playing and simulations also appealed to these middle 
grade students. A few of the comments about role playing were, “Having parts and 
acting out a constitution” and “The debate--I thought it was fun.” Like role playing or 
games, kinesthetic activities were viewed as a welcome break from the routine or a 
“fun” way to learn. Some of the comments about the kinesthetic activities were, “The 
part where we got up and made the symbols with our body” and “Doing the body 
movements and finding examples in the room.” All of these activities were 
characterized by a high level of interaction, interest, and attention.
Interacting with peers is important to middle school students. As Diamond and 
Hopson (1998) pointed out in their research with rats, those in an enriched 
environment who had other rats to play with and a variety of toys achieved more. 
“Psychologists have learned that enriched rats of varying ages can figure out the twists 
and turns of a maze more quickly than a standard-colony or deprived rat” (Diamond & 
Hopson, 1998, p. 31). The same would be true for students in the classroom. When 
they interact with each other, they pay attention better and achieve more. The teachers 
in this study capitalized on the need for student interaction by incorporating a lot of 
cooperative learning, paired activities, and reciprocal teaching. Students enjoy 
working together, and the literature confirms that using cooperative learning helps 
accomplish the goals of communication, problem solving, and social competence 
(Brooks & Brooks, 1993).
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Activities that drew the interest of these middle school students also drew their 
attention, confirming what Sprenger (1999) and Wolfe (2001) noted about the 
importance of capturing student interest. The students’ interest scores ranged from a 
low of 2.9 to a high of 4.0 (on a 5-point Likert-type scale, 5 being high). The interest 
score average was 3.4. The attention scores were usually within a half of a point, 
higher or lower, of the interest score.
Gender Differences
Gurian (2001) states that there are many gender differences among adolescents 
that might help explain their particular strengths, weaknesses, and learning preferences 
and affect the comparative engagement and achievement levels of boys and girls. He 
acknowledges that his statements are generalizations and that individual differences do 
exist that may counteract his findings. In this study, there are four areas that were 
used to assess the engagement levels of students. These four are interest, attention, 
relevance, and transfer. To fully understand the effect of the lessons on student 
engagement and achievement, it is necessary to analyze the gender differences in the 
students’ perceptions of the lesson’s success.
The interest and attention scores were fairly consistent between boys and girls. 
The comments made by students on the survey regarding the most interesting part of 
the lesson were fairly congruent in each classroom across gender. For example, in 
Teacher B’s classroom, 64% of the boys and 75% of the girls mentioned debate as the 
most interesting part of the lesson. Additionally, in Teacher E’s room, 71% of the
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boys and 62% of the girls mentioned memorizing the verbs as the most interesting. 
Teaching students through the use of debate and using chunking to teach 
memorization are highly successful BBL strategies. This shows that the activities that 
were most engaging for students appealed equally to both sexes.
Student perceptions of the transfer and relevance value of the BBL lesson were 
not as even across gender as their perceptions of interest and attention levels were.
The girls’ scores were higher for both transfer and relevance, and the overall scores for 
both boys and girls were higher on the transfer question than the relevance question 
(refer to Table 2). Sixty-six percent of the girls and 61% of the boys responded 
positively to the transfer questions, whereas 53% of the girls and 36% of the boys 
answered favorably to the relevance question.
The discrepancy in the relevance scores between boys and girls can best be 
explained by referring to the gender research done by Gurian (2001). He states that 
the affective domain is stronger in females, generating a strong tie between 
engagement and affect. Girls tend to be more engaged in school and can see the 
relevance of what they are learning. In academic classes, the curriculum focuses 
heavily on verbal and linguistic areas, areas of focus in most of this study’s observed 
lessons. Girls tend to have a higher aptitude in these areas, whereas boys are stronger 
in kinesthetic areas (Gurian, 2001). Unfortunately, movement is not often offered in 
classrooms. Those teacher participants who incorporated opportunities for movement 
in the BBL lessons not only addressed students’ kinesthetic learning preferences but 
also the BBL principle of mind-body connection (Caine & Caine, 1994).
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Student Suggestions for Change
The comments that students offered in the “Suggestions for Change” section of 
the survey were an indication of not only what content they saw as most interesting 
but also what they considered to be their “favorite way to learn.” The types of 
activities that students offered as suggestions for change (or that they wanted more of) 
were kinesthetic activities, novelty, role playing, games, interactive activities, and 
cooperative learning. The research on BBL and middle school curriculum also name 
these strategies as the most important to include (Jensen, 2004; Sprenger, 1999;
Wolfe, 2001; Wormelli, 2001). It needs to be pointed out that students’ comments 
confirmed the pattern of their engagement levels during observed lessons and that 
wanting “more” meant that the particular lesson did incorporate desired components. 
They enjoyed it so much, they wanted more of it!
Comparing the suggestions that students made for change to the comments 
they made about “the most interesting parts of the lesson” helped formulate 
conclusions about what student engagement looks like at the middle school level. The 
obvious conclusions are that middle school students enjoy being active and that 
interacting with each other and the material is the most important feature that they 
look for in a lesson.
Just under a third (29%) of the students thought that nothing needed to be 
changed in the lesson that they experienced. One typical comment was, “Nothing 
overall; the lesson got me to pay attention, and I remember what I learned.” Yet a
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little more than one third suggested a change of one form or another. The other two 
choices, “lesson structure” and “more interesting or fun,” had a total of 36%. The 
girls were more verbal about their written comments for this question than were the 
boys. Some of the girls’ comments included, “I would’ve rather we didn’t read the 
article aloud; instead, maybe in. pairs or trios, then talk about it amongst ourselves,” 
and “More interesting, keeping active, and having fun while learning, because then it 
makes you remember the information,” and “If I could change something about the 
lesson, I’d change the part when we asked questions. We kept asking the same ones. 
Maybe there should be a number we should’ve gone to.” There were definitely not as 
many comments from boys, and their answers were generally more succinct. One boy 
was quite candid in his answer regarding the complexity of the lesson as he said, “For 
her to speak in English.”
Transfer and Relevance
There was a strong indication that the goal teachers had for students to “make 
connections” was realized to a fairly large extent as evidenced by the student averages 
for transfer. Even though the boys’ score for relevance was only 36%, the averages 
for girls in both areas and the boys’ scores for transfer were all over 50%. The 
teachers combined relevance and transfer in their minds, but the students made a 
distinction between the two. Teachers noted in the preobservation interview that they 
wanted students to make connections to prior knowledge, learning styles, and different
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
151
subjects, to name a few. Most students talked about how they could use the 
knowledge in another subject in school, and a few students related it to life situations.
Student responses to the survey item regarding relevance were less positive— 
53% for the girls and 36% for the boys. This finding echoes research that states that 
girls “buy in” or see the relevance of school more than do boys (Gurian, 2001). Since 
girls express themselves linguistically and verbally more so than boys (Gurian, 2001), 
and since more than 80% of the lessons in the study used those skills to a large degree, 
the girls’ scores would naturally be higher than the boys in the area of relevance. In 
other words, the linguistic focus in the lesson would more readily match the female 
brain, whereas more of a kinesthetic focus would match the male brain, according to 
Gurian.
Regardless of gender differences in perceived transfer value of the lesson, it is 
noteworthy that, overall, students perceived transfer value to a greater extent than 
relevance value. As pointed out earlier, the transfer question was a two-part question.
It followed the relevance question with wording closely tied to it. This could have 
inflated the transfer answers. Also, it indicates a close connection or overlap between 
the two terms, “relevance” and “transfer.”
The transfer/relevance matrices were the best indication of whether students 
could (a) relate to what they were learning and (b) use the information later. Figure 10 
summarizes the relevance/transfer matrices for the eight teacher participants. In two 
classes, positive relevance and transfer responses both exceeded 50%. For half (four) 
of the classes, the majority of students responded positively about transfer, but fewer
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than half responded positively about relevance. It seems that these students 
understood the importance of their learning for the future even if the topic lacked 
immediate relevance. The student responses in one class indicated the converse: 
students perceived relevance but did not perceive transfer value in the lesson to as 
great an extent. In one class, despite a high interest level, positive transfer and 
relevance perceptions were held by less than 50% of the students.
To summarize conclusions about student perceptions of a BBL lesson, the 
study’s findings confirmed the effectiveness of BBL approaches in generating student 
engagement. Students reported high interest and attention levels. The vast majority 
recognized the connections that their teachers incorporated in the lesson. Moreover, 
despite the tendency of middle school students to ask, “Why do I need to learn this,” 
the majority of students in six of the eight classrooms in this study were able to 
identify the BBL lesson’s transfer value.
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Figure 10: Bar graph of matrices for all classes.
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The greatest discrepancy in relevance and transfer scores occurred in the 
classrooms of Teachers E, F, and H. In Teacher E’s and Teacher F’s classrooms, the 
transfer scores were much higher than the relevance scores. In both classrooms, the 
teacher concentrated on a small amount of content for a vast majority of the class time, 
with various activities scheduled as reinforcement for the content. I believe that this 
would naturally lead to a higher transfer score (a strong indication of being able to use 
the skills in other areas). Students could picture how the material could be used in 
other situations and subject areas. For example, Teacher E talked about using 
visualization and memorization skills to learn how to shoot a basket in basketball 
consistently well while they were learning how to memorize linking verbs.
In Teacher H’s classroom, the relevance score was much higher than the 
transfer score. I believe the difference can be attributed to the strong connection, or 
relevance, that the story topic had for students. The high relevance value of the lesson 
made the content more interesting; therefore, the material was easier to learn and 
retain. When the connection between the relevance of the topic and the content is 
seamless, there will be greater buy-in for students. Because most of the period was 
spent on the discussion of the content of the article, and a strong emphasis was not 
made on the article as an example of persuasive writing, the transfer of knowledge was 
not as evident to students as the relevance of the topic. The story they read about 
teenagers being discriminated against by the use of the zapper by a store owner stirred 
up strong emotions for them. Therefore, the relevance score was very high.
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Affective and Cognitive Domains 
There is a strong correlation between attention and interest as the basis for 
engagement. These are most closely tied to the affective domain. Relevance and 
transfer form the basis for the enhancement of LTM and are most closely tied to the 
cognitive domain. Therefore, one of the key ways to understand student engagement 
is to study how the affective domain (feelings and attitudes) influences the cognitive 
domain (the learning of the material).
Affective Domain 
The affective domain refers to “emotions, tastes and preferences, 
appreciations, attitudes and values, morals and character, and aspects of personality 
adjustment or mental health” (Ringness, 1975, p. 5). When one looks at the definition 
of the terms “attention,” “interest,” and “engagement,” there is a high correlation to 
the definition of the affective domain that Ringness makes. Also, the definition 
correlates strongly to the emotional component that I identified as a key component in 
a BBL lesson. Furthermore, there was a high correlation between the attention and 
interest scores of the students, even though these scores are lower than the engagement 
levels observed and recorded during the classroom sweeps.
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In the context of this study, I feel that the cognitive domain (the learning of the 
material) was best represented by the relevance and transfer scores. Those elements 
are necessary for information to reach LTM for permanent storage. Relevance and 
transfer also enhance metacognition. When students can identify relevant material and 
monitor their thinking about that material, they are demonstrating metacognition.
The relevance and transfer scores were depicted on the matrices. The transfer 
scores were higher than the relevance scores, but I believe the difference may be due 
more to the order of the two questions on the student survey and how the questions 
were worded. The relevance question was first and very straightforward, simply 
asking whether students felt there was a connection to their everyday lives in the 
lesson. The transfer question was a two-part question asking whether anything they 
learned in the lesson could be used in other subjects or everyday life. The words 
“everyday life” were used in both questions. Some students might have felt that the 
transfer question was merely restating the relevance question with the added phrase 
“in other subjects.”
The highest tribute to the success of the lessons in this study stems from the 
correspondence between the most interesting parts of the lesson in the students’ eyes 
and the strategies that teachers used to teach those concepts. In every class, more than 
70% of the students mentioned the most interesting parts of the lesson were the BBL 
strategies that the teacher used. For example, in Teacher A’s classroom, music was 
the main BBL strategy used; 88% of the boys and 80% of the girls who filled in an
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answer for the interest question on the survey listed the song as the most interesting 
part (refer to Appendix J). This correspondence shows that these strategies were 
effective for the concepts they were addressing and were highly engaging for students.
Recommendations for Practice 
Two recommendations emerged from the findings of the study that schools 
might consider as they seek to enhance student engagement at the middle school level. 
One came from a concern that teachers mentioned in the preobservation interview 
about the time needed to plan BBL lessons. The second implication came from the 
overwhelming desire that many teachers expressed to help students “make 
connections.”
In the preobservation interview, teachers mentioned time as the biggest barrier 
to the implementation of BBL. One teacher commented, “Tim e,. . . not only for 
planning,. . . time in the classroom during the day to really do it right.” Another 
comment was, “Time,. . .  I think that’s the number one thing.. . .  It takes a lot of time 
on the teacher’s part to get prepared for those [BBL lessons].” The comments from 
students about time ranged from having more time on a subject to general pacing 
concerns of the lesson and the effect that had on their interest level. One student said, 
“Give us more time to ask questions and revise,” and “I would change the time limit 
on it. I had a lot of fun learning about it.”
Because teachers believed that the most important reason for teaching BBL is 
to help students make connections, offering more collaborative and individual
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planning time would give teachers an opportunity to plan lessons that feature real- 
world application, in which students can make connections between what they are 
learning and real life. These lessons would contain activities and strategies that 
students find interesting and highly interactive, contain cooperative learning, feature 
real-world problem solving (relevance), and integrate subject areas (transfer). One 
curriculum structure that satisfies these needs is PBL (problem-based learning).
PBL is a unit design that has been in use for 15 to 20 years and has been 
proven to increase student interest and engagement (Brooks & Brooks, 1993).
Because it is known that a teacher’s goal for students is to learn the material and the 
student’s goal is for school to be interesting and “fun” (interactive), these two goals 
can be meshed together: LEARNING + FUN. Using BBL strategies in a PBL 
structure would do just that. Additionally, providing staff development in the area of 
PBL would answer many of the concerns that teachers and students expressed 
regarding interest, time, making connections, and the need for interaction with peers 
and the material. A PBL structure was evident in the two social studies lessons that I 
observed. Other PBL units are done throughout the year in the building with various 
departments collaborating.
Given the teaching team structure common in middle schools, there should be 
consideration given to designating time (one day a week) for teachers to engage in 
collaborative curriculum planning of BBL and PBL lessons as a means to enhancing 
student engagement. These two areas could be concentrated on in alternating weeks. 
One weekly meeting would be devoted to planning a middle-of-the-year PBL unit. I
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would suggest that the unit be done at this time for several reasons. Since a PBL unit 
usually lasts three weeks to a month and integrates different subject areas, it would 
take several meetings to plan. Also, the time period between the winter holiday and 
spring break is such a long stretch of time, students tend to get bored. Doing an 
interesting, relevant PBL unit during that time would greatly enhance student 
engagement.
The alternating weekly meeting would be devoted to enhancing current BBL 
lessons that are being taught in the classroom. The emphasis would be on making sure 
that the four components mentioned earlier in this study-the enhancement of LTM, 
relevance, transfer, and the emotional component are present in these lessons.
Teachers would revamp a current lesson in the first bi-weekly meeting, teach it in the 
interim, and evaluate it with peers at the follow-up meeting. It would be beneficial for 
the lessons to be videotaped or observed by a colleague so that meaningful dialogue 
could take place at the meeting as a means of evaluation, looking at the lesson’s 
effectiveness in enhancing student engagement and increasing student achievement.
There are many other benefits to using PBL that correspond to the research on 
BBL and student engagement. Using PBL, or teaching in an interdisciplinary manner, 
allows teachers to teach in depth not breadth (Wolfe, 2001). Second, when multiple 
standards are being covered in an interdisciplinary unit, some of the other previously 
taught “single-discipline” units could be eliminated. The third benefit is that with the 
variety of activities that an interdisciplinary unit presents, there is more chance of 
hitting on the various learning styles and interest areas of the students. A fourth
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benefit to PBL is that it provides cooperative learning opportunities for students 
(Brooks & Brooks, 1993). When students are asked to solve a real-world problem 
together, they realize the importance of the saying, “Two heads are better than one.” 
Finally, it offers opportunities for authentic assessment at the end of the unit. Students 
either construct a product to demonstrate their knowledge or present their finding to an 
audience.
Teachers need to develop and refine skills in planning and implementing BBL 
instructional approaches such as PBL. Such skills are not developed or maintained 
through short-term initiatives but in programs that support continuous improvement. 
The district that was the site for this study provided extensive and intensive 
professional development in BBL over a two-year period, six to seven years ago.
Short sessions for new faculty have attempted to maintain BBL practices since then. 
Retrieving BBL expertise in veteran teachers and ensuring that BBL remains a focus 
of the school culture requires more than a few workshop hours for new teachers. All 
successful professional development efforts, such as BBL, must offer repetition, 
practice, and support to cement knowledge in LTM.
Implications for Theory 
The findings of this study hold meaning for central concepts in BBL: transfer, 
relevance, interest, attention, and the synergy of the affective and cognitive domains.
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Transfer
By definition, transfer refers to the ability to use information learned in one 
subject area in another (or in everyday life situations). In definite ways, LTM and 
transfer are highly related. When a student learns something new, that information is 
transferred to their LTM. Once in LTM, it is at their disposal to use in a new situation. 
It then becomes a part of their prior knowledge. Maximal learning takes place when 
the information in the previous lesson becomes the “hook” for future lessons. This is 
called “transfer of knowledge” (Wolfe, 2001).
Dewey (1927) defines transfer as the “right and effective use under conditions 
very unlike those in which they [skills] were acquired” (p. 47). Hart (1999) also 
stresses the importance of transfer and mentions that those who do not have the skill 
“may not yet have recognized the similarity of pattern involved which leads to and 
permits transfer” (p. 165). Being able to transfer information is key to “making 
connections,” the main goal that teachers perceived as important. A lesson offering 
high transfer is one in which students can see patterns, make connections, and use 
what they have learned (Caine & Caine, 1994).
In this study, transfer was enhanced in Teacher F’s classroom by having 
students transfer the definition of a Wordmaster word into a picture. Teacher D 
modeled the steps of revising a writing piece using a humorous relevant topic.
Students would then transfer those skills to the revision of their own story. More than 
one teacher explicitly told students that they would need the information being learned 
in a future situation such as getting a job or memorizing lists, for example.
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Relevance
Relevance refers to the connection between what is being taught and a 
student’s everyday life. When students are not able to see the relevance of the lesson, 
they cannot connect the new information to what is already stored in their LTM 
(Wolfe, 2001). Research has been done on the need to concentrate students’ learning 
experiences on the present time. In order to go back or forward in history, the need to 
identify the present is of utmost importance (Hart, 1999). Learning needs to be 
relevant to students or connected to their everyday lives. Also, when subjects are 
taught in isolation, students cannot see the connection between them and how they can 
be integrated into a real-world problem situation. This leads to student apathy and 
boredom. Activities that involve active problem solving in a real-world context ensure 
high student interest and attention (Brooks & Brooks, 1993). When connections are 
made to everyday life, students “perceive a need” to pay attention, an important 
concept I presented in previous chapters.
Relevance is given high priority in brain-based learning as discussed in the 
research. Dewey (1927) posed the following question: “How many found what they 
did learn so foreign to the situations of life outside the school as to give them no 
power of control over the latter?” (p. 26). When the lesson is not relevant to students, 
they do not take ownership or “make it their own.” In this study, relevance was 
enhanced through the use of familiar music, the use of stories that students could relate 
to (e.g., the teen zapper), and the presentation of situations they might encounter 
themselves (having their backpacks searched in school).
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In order to accomplish the goal of helping students make connections, I feel 
that teachers intertwined the terms “relevancy” and “transfer” in their thinking about 
BBL and in the general flow of the lesson. They did not seem to separate the two 
terms in their minds. Many times they used relevancy to enhance transfer. An 
example was in Teacher E’s classroom where she used mnemonics to teach the linking 
verbs and then told them how the skill could be transferred to other situations, like 
memorizing a telephone number. Another example was from Teacher H’s classroom, 
where he used the relevance of the article to help them become emotionally involved 
so that they could transfer skills they acquired to their own writing.
The differences that we see in the student scores for relevance and transfer are 
partly due to the fact that there were two distinct questions on the survey—one for each 
term—that were worded similarly. The transfer question followed the relevance 
question with both questions making reference to everyday life. Therefore, I believe 
that for some students, their yes answer on the transfer question could have been a 
result of their yes answer on the relevance question. Therefore, the transfer question 
might have been “piggy-backing” on the relevance question, which could account for 
the higher percentages on that question.
Interest and Attention
Wolfe (2001) points out aptly, “Our interests, preferences, and survival needs 
direct our attention and determine how well information is encoded” (p. 128). This 
dynamic comment is a very compelling reason for establishing interest in the
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classroom. According to research, “in terms of cognitive outcomes, interest is 
generally related most positively to measures of memory, attention, comprehension, 
deeper cognitive engagement, and thinking” (Pintrich & Schunk, 1996, p. 306). To be 
truly engaged and to achieve deep, meaningful understanding, interest is essential.
Students in this study clearly indicated what interests them the most. These 
interests are represented by the level of engagement observed during the classroom 
observation, the activities that the students mentioned as the most interesting, and the 
changes that students suggested for the lesson. Looking at the results of these three in 
combination gives us the best indication of how to engage students and confirms the 
practices suggested in BBL literature (e.g., Jensen, 2004; Sprenger, 1999; Wolfe, 
2001). In this study, novelty, the use of various modalities (kinesthetic, artistic, 
musical), and social interaction served to spark interest and attention.
Affective and Cognitive Domains 
“The affective domain includes all behavior connected with feelings and 
emotions” (Ringness, 1975, p. 5). It is necessary for students to be emotionally 
hooked into the lesson for engagement to happen and deep meaning to occur. Interest 
is a result of engaging the emotions in a positive manner. Students’ interests are 
synonymous with the concepts and activities that have high value for them, activities 
they enjoy. Nevertheless, they need to feel emotionally and physically safe before 
they are willing to participate, take risks, and challenge themselves academically.
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The knowledge and skills that form the academic goals for the lesson are a part
of the cognitive domain. If the goal in the lesson is LTM enhancement, then how does
emotional engagement lead to that goal? The answer lies in the fact that the emotional
connection stamps the memory with vividness, thus enhancing LTM. The following
quote reiterates the importance of using the affective domain (establishing student
interest and engagement) to enhance the cognitive (the learning of the material).
Teachers who understand the relationship among behavior, cognition, and 
affect are able to capitalize on this knowledge in order to engage students in 
learning. Students who recognize their feelings about a certain topic, for 
example, are those students who remember the topic more readily. Topics 
presented within an affective framework become very real, very relevant, in 
students’ lives. (Rompelman, 2002, p. 1)
The findings from this study indicate that interest and attention can be generated 
through the nature of the learning activity (modality, social interaction) as well as by 
connecting the topic to past experience (relevance) and future learning (transfer).
Recommendations for Further Study 
Five related topics could form the basis for further study in the area of student 
engagement. One area would be the effect of the teacher/student relationship on 
student engagement. Another area would be the students’ interest in and aptitude for 
the subject being taught. A third would be to look at which teaching strategies address 
which learning styles and/or how those align w ith  student preferences. The fourth 
area would be to look at the effect that a student’s episodic memory (past life 
experience) has on engagement. The final area would involve looking at the 
connection that teachers made between relevance and transfer in their teaching
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strategies and studying the distinction that was apparent in the minds of some of the 
students.
The Teacher/Student Relationship
Teacher/student relationships are extremely important at any grade level but 
particularly in the middle school. This is a time when students start to question 
authority and are beginning to form their own opinions. They are deciding whether 
their teacher is “for them or against them”; therefore, fairness is a big concern to them. 
Trust is also important. If students trust their teacher to make the learning 
environment safe, they will take risks in class and extend and challenge themselves. 
Also, because students are very interested in interpersonal relationships, they regard a 
teacher highly who cares about them not only as students but as individuals. This type 
of teacher takes time to ask students on Monday morning, “How was your weekend?” 
“How did the basketball game go yesterday?” “H ey,. . . good job in the band concert 
last Thursday!” Students will work hard for a teacher with whom they can relate and 
whom they trust, even if the subject matter is not their favorite.
Teacher enthusiasm is also highly important to the success of a lesson. If a 
teacher is encouraging and shows interest in his or her students and his or her subject 
area, their enthusiasm is contagious. Students work hard for this type of teacher.
Wormelli (2001) wrote about many ways in which teachers can connect with 
their students:
1. Express interest in knowing and being with your students,
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2. Create an emotionally safe environment,
3. Use stories,
4. Offer vivid lessons,
5. Express enthusiasm for your subject,
6. Build suspense,
7. Meet learning needs,
8. Maintain momentum,
9. Communicate goals clearly,
10. Use games,
11. Use authentic learning and assessment,
12. Use PQRST (preview, question, read, state, teach) to motivate reading,
13. Provide background,
14. Use cooperative learning strategies,
15. Use the boom box, and
16. Let students use their bodies (p. 18).
Most of these teaching strategies and interactions were observed in the lessons in this 
study.
Extending the current study by asking students questions about the 
teacher/student relationship and how it affects their interest and engagement 
(regardless of the subject matter being presented) would provide some valuable 
information.
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Subject Matter Preference of Students 
The interest or noninterest that students have for particular subjects would be 
an additional area in which to expand the current study. Many times aptitude and 
interest go hand-in-hand, but there are definitely instances when the opposite is true.
A student might be quite gifted in math, for example, but when one would ask her 
about her preference for the subject, she might say, “I hate math. It’s too boring.”
A student’s aptitude for a subject can be attributed to many factors: the way 
their brain is wired, parental influence, impoverished or enriched environment, and/or 
previous learning experiences in the subject area. Controversy exists about right 
brain/left brain theories, yet scholars agree that both sides of the brain work together 
and that aptitudes may have a “nature” connection. Nurture, in the form of an 
enriched environment and parental influence, can also affect a student’s interest in a 
certain subject. A preference for a subject may have been fostered at home by 
frequent exposure to a parent’s hobby or profession over the years. Similarly, 
classrooms that provide enriched environments and teacher enthusiasm can foster and 
nurture aptitudes and efficacy in students.
The intelligence level and special needs of students greatly affect aptitude and 
therefore interest. Students’ aptitudes and sense of efficacy for school in general or 
for a specific subject area affect their attention, motivation, and engagement. This is 
the reason for the importance of differentiating instruction in the classroom. Students 
respond differently to certain teaching strategies, class structure, and learning styles. 
Each student has his or her own set of preferences and abilities. All of the above are
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factors that have an effect on engagement levels. Therefore, it would be interesting to 
divide each class in this study randomly in half and ask a few more questions to one 
half about their efficacy in that particular class. Factoring that in to the equation 
would clarify some of the student perceptions.
Learning Styles and Teaching Strategies 
For a study such as this one, it would have been interesting to assess the 
students’ learning styles (auditory, visual, tactile, or kinesthetic) and analyze the 
student surveys through those groups. Preferred learning styles would certainly affect 
student reactions. Engagement would definitely be higher if the teaching style or 
strategy used matched the students’ preferred styles. To account for these differences, 
it is important for teachers to do learning style inventories with their students at the 
beginning of the year. It gives much-needed information that would help best meet 
the individual needs of the students and would offer ideas for grouping during 
cooperative learning activities.
Enriched/Impoverished Episodic Memory 
Last, it would be interesting to look at students’ episodic memory (their 
previous life experiences) and see how that affects their engagement level in a lesson. 
Experiences that students have in their episodic memories shape them as individuals 
and they are formed through direct experiences. “Our brain is more efficient at 
recalling and using episodic memories because they have personal meaning. It is
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much less efficient at mastering the important context-free semantic and procedural 
memories” (Sylwester, 1995, p. 96). For example, if a family had traveled 
extensively, its student would have more background knowledge and interest in a 
certain geography or social studies lesson than another. Having a parent who works in 
a certain profession or who has a particular hobby would most definitely affect the 
amount of background knowledge that students bring to class. All of these factors 
have an effect on the student’s engagement level and interest in a certain subject or 
topic. Not all students enter the classroom on equal ground!
Relationship Between Relevance and Transfer 
During the course of the preinterviews that were conducted, I observed 
teachers intertwining the two concepts—relevance and transfer. Some teachers used 
the terms interchangeably with regard to the strategies that they planned to use to help 
students make connections. Conversely, when the students were asked the two 
questions on the survey that assessed relevance and transfer, there was a disconnect or 
a discrepancy in the scores. I believe the most obvious reason this occurred was 
because of the wording of the questions (as discussed previously). In short, the 
transfer question was really asking about relevance and transfer together. Also, the 
transfer question was assessing their perception of the transferability of the lesson and 
not the actual application of transfer to a new situation. To truly assess one area or the 
other, it would be more effective to ask several questions for each as they relate to 
certain activities or concepts in the lesson. This would better help the teachers reflect
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on the effectiveness of the lesson. A suggestion would be to use two forms of the 
survey, switching the order of the relevance and transfer questions on each and asking 
them some follow-up questions for both terms. Another modification that would yield 
some additional information would be to see what the effect of relevance was on 
transfer. Again, this would be best accomplished by rewording and expanding the 
survey questions.
In relationship to this study, the five areas discussed above—the teacher/student 
relationship, the student’s interest in and aptitude for a subject, the learning 
style/teaching style in the classroom, the episodic memory that students have, and the 
connection or disconnect between relevance and transfer-would definitely affect 
student engagement. These areas have been studied in various contexts but it would 
be productive to study each factor as a subgroup within this study.
Conclusion
The purpose of this study was to investigate the engagement levels of students 
during a brain-based lesson and the effectiveness of the lesson from the teachers’ and 
the students’ perspectives. In an era of accountability, it is easy and tempting to 
neglect the BBL principles of teaching in-depth, interactive lessons in favor of 
“teaching to the test.” This study’s findings serve as a reminder that student 
engagement needs to be central to teachers’ planning for instruction and to students’ 
learning experiences. It is imperative that teachers have adequate time for planning 
and continuing professional development support for implementing BBL approaches
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such as PBL. Dewey (1916) long ago encouraged educators to build curriculum and 
instruction on the interest of the children. This study’s findings indicate that Dewey’s 
thoughts retain current importance.
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12 PRINCIPLES OF CAINE AND CAINE
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12 Principles of Brain-Based Learning
1. The brain is a parallel processor.
2. Learning engages the whole physiology.
3. The search for meaning is innate.
4. The search for meaning occurs through patterning.
5. Emotions are critical to patterning.
6. The brain processes parts and wholes simultaneously.
7. Learning involves both focused attention and peripheral perception.
8. Learning always involves conscious and unconscious processes.
9. We have at least two different types of memory: a spatial memory system 
and a set of systems for rote learning.
10. We understand and remember best when facts and skills are embedded in 
natural, spatial memory.
11. Learning is enhanced by challenge and inhibited by threat.
12. Each brain is unique. (Caine & Caine, 1994, p. 88)
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LETTER TO PARENTS/GUARDIANS




I am a doctoral candidate at Northern Illinois University in Curriculum & Instruction.
I have begun work on my dissertation and will be doing my study at Rotolo Middle 
School with middle school students and teachers.
My dissertation topic is Engaged Learning Though the Use o f Brain-based Teaching. 
Simply put, “engaged” refers to students being “hooked in” to the lesson and wanting 
to pay attention. “Brain-based” refers to using teaching strategies that help students 
construct meaning for themselves and activities that are of high interest and student 
participation. As part of the study, brain-based lessons will be taught to your child’s 
middle grade class. I will observe the lesson along with an outside observer and 
follow up by conducting a student survey in the days following the lesson to 
understand the students’ ideas about the success of the lesson. Names will not be 
used in the study and all materials will be destroyed after the study’s completion. 
The lesson will be videotaped and these tapes will be destroyed after 
transcription has taken place. Students will be asked to identify their gender on the 
survey for the purpose of looking at any gender differences that exist in engagement 
levels of boys and girls.
I am anxious to work with your student and gain valuable information that will have a 
positive impact on the educational practice of teachers. If you give permission for 
your son or daughter to be involved, please sign two consent forms on the adjoining 
pages indicating, “does” have permission. One signature is for participation in the 
study and the other for participation in the videotaping. (Students will also sign an 
assent form indicating their willingness to participate, included on the following page). 
If you do not wish your child to be involved, please circle “does not” have permission. 
The students who are not participating will be sent to the LMC during the teaching of 
the lesson. Your child’s participation is voluntary and may be withdrawn at any time 
without penalty or prejudice. If you have any additional questions concerning this 
study you may contact me at (630) 879-4620, or my dissertation chair, Dr. Nina 
Dorsch, at (815) 753-0327. If you wish further information regarding your child’s 
rights as a research subject, you may contact the Office of Research Compliance at 
Northern Illinois University at (815) 753-8524. Thank you for your consideration.
Sincerely,
Carol S. Weimer
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Parent Consent Form
My child_______________________ does/does not (circle one) have my permission
to be a participant in the study titled, “Engaged Learning Through the Use of Brain- 
Based Teaching: A Case Study of Eight Middle School Classrooms.” I understand 
that no student names will be included anywhere, but students will be asked to identify 
their gender on the student survey so that conclusions can be drawn about any gender 
similarities and differences. I also understand that the lesson taught will be observed 
by the researcher and an outside observer (another teacher in the building) and that the 
lesson will be videotaped.
Parent Signature
My child________________________does/does not (circle one) have my permission
to be videotaped by Mrs. Weimer and an outside observer (another teacher in the 
building) during the teaching of the brain-based lesson.
Parent Signature
All videotapes will be destroyed after transcription takes place.
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I  _______________________________  agree to participate in the study titled,
“Engaged Learning Through the Use of Brain-Based Teaching: A Case Study of Eight 
Middle School Classrooms” as a student in the class that will be taught the brain-based 
lesson. I understand that the lesson will be videotaped and observed by Mrs. Weimer 
and an outside observer who is a teacher in the building. I understand that a student 
survey will be given within 24 hours of the completion of the lesson to further 
understand my feelings about the degree of the lesson’s success. I understand that 
names will not be used in the reporting of the results but that gender differences will 
be looked at and commented on. Therefore, I will be asked to identify my gender 
(“male” or “female”) on the survey form. Finally, I understand that I can withdraw 
from the study at any time if I so choose.
Student Signature
I __________________________________ agree to be videotaped during the teaching
of the lesson being observed by Mrs. Weimer and an outside observer (a teacher in the 
building.)
Student Signature
All videotapes will be destroyed after transcription has taken place and all 
student surveys will be shredded after the study is completed.
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TEACHER CONSENT FORM




I am a doctoral candidate at Northern Illinois University in Curriculum & Instruction.
I have begun work on my dissertation and will be doing my study here at Rotolo 
Middle School with middle school students and teachers. I would like to personally 
invite you to be a participant in the study as a middle school teacher, teaching a brain- 
based lesson to your students.
My dissertation topic is Engaged Learning Though the Use o f Brain-based Teaching. 
Simply put, “engaged” refers to students being “hooked in” to the lesson and wanting 
to pay attention. “Brain-based” refers to using teaching strategies that help students 
construct meaning for themselves and activities that are of high interest and student 
participation. I will conduct a preobservation interview with you, observe the lesson 
along with an outside observer (a fellow RMS teacher), and follow up by conducting a 
student survey and a postobservation interview with you to assess the success of the 
lesson through your eyes as well as your students’. During the preobservation 
interview, we will discuss your perceptions and use of brain-based teaching strategies 
and also discuss the details of the lesson you will teach. Regarding the lesson, I will 
want you to share with me the content being covered, the strategies you plan to use, 
and the reasons for the use of each. Interviews will be audiotaped and the observed 
lesson will be videotaped for analysis purposes only and will be destroyed after 
transcription has taken place. Names will not be used and all other materials will 
be shredded after the study is done. Students will be asked to identify their gender 
on their survey to analyze any gender differences that exist in engagement levels 
between boys and girls.
I am anxious to work with you and gain valuable information that will have a positive 
impact on the educational practice of all educators. If you agree to be a selected 
teacher in this study, please sign the consent form included on the next page. You will 
supply two signatures, one agreeing to be a participant in the study and the other 
agreeing to the audiotaping and videotaping. Your participation is voluntary and may 
be withdrawn at any time without penalty or prejudice. If you have any additional 
questions concerning this study you may contact me at [phone number], or my 
dissertation chair, Dr. Nina Dorsch, at (815) 753-0327. If you wish further 
information regarding your rights as a research subject, you may contact the Office of 
Research Compliance at Northern Illinois University at (815) 753-8524. Thank you 
for your consideration and I am looking forward to working with you on this project.
Sincerely,
Carol S. Weimer
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Teacher Consent Form
I _______________________________  agree to be a teacher participant in the study
titled, “Engaged Learning Through the Use of Brain-Based Teaching: A Case Study of 
Eight Middle School Classrooms.” My responsibilities will be to participate in a one- 
on-one audiotaped interview preceding the teaching of the lesson, teach a brain-based 
lesson that will be videotaped and observed by the researcher and an outside observer 
(fellow RMS teacher), and be interviewed by the researcher after the lesson has been 
taught and the student survey has been conducted. At the postinterview, I will be 
asked to reflect on the effectiveness of the lesson through my own eyes and comment 
on the students’ reactions to the lesson that the researcher shares with me from the 
student survey and the observation of the lesson. I understand that my name will not 
be used in this study and that I can withdraw at any time if I so choose.
Teacher Signature Date
I also understand that the interviews will be audiotaped for analysis and transcription 
purposes and the lesson will be videotaped for the same purpose. These tapes will 
only be viewed by the researcher, and will be destroyed after they are transcribed.
Teacher Signature Date
All audiotapes and videotapes will be destroyed after transcription has taken place.
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PREOBSERVATION INTERVIEW
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Preobservation Teacher Interview
1 9 0
Remind teacher that this interview will be audiotaped and transcribed to refer to 
as the study progresses.
How many years have you been teaching and what is the highest degree that you have 
earned? If you don’t have a master’s degree, talk about the approximate amount of 
hours they you have beyond your bachelor’s degree.
Explain the extent of your training in brain-based teaching and briefly describe any 
books or articles you have read.
What do you think “brain-based teaching” means?
What benefits do you feel BBL has for students?
What barriers do you feel there are to the implementation of BBL in the classroom? 
What suggestions do you have for overcoming those?
(Have teachers explain what components they include when they do a brain-based 








Explain the purpose of the study, the research questions I have proposed to answer, 
and the general procedure for conducting the study. Note any questions or comments 
they might have about any of these points.
Regarding the actual lesson to be observed:
Have teacher explain the content being covered in the lesson and the length of time 
he/she has spent on the unit so far.
Have teacher explain the most important information that he/she wants students to 
gain from the lesson.
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Ask them to explain what BBL strategies they plan on using, what content each 
addresses, and the reason for that strategy being used.
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OBSERVATION CHECKLIST
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Classroom Observation Form
Describe the first five minutes of class.
Five-minute sweep
Strategy Grouping Teacher-ident. % of 
Time Content covered used used BBL component Engag.
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List the comments made by students indicating engagement (identify which BBL 
component their comment pertains to from the components that the teacher identified 
during the preobservation interview). Also indicate the gender of the student making 
the comment.
How did the class end? (Describe the last five minutes.)
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
APPENDIX H 
STUDENT SURVEY
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Student Survey




1. Did the teacher do anything at the beginning of the lesson to get you interested 
in what you would be learning?
 yes  no
If yes, what?
2. Did the teacher connect what you were learning to your own life? 
 yes  no
If yes, how did he or she do that?
3. Do you think you can use anything you learned in the lesson in other subjects 
(or everyday life)?
 yes no
If yes, what subject(s) or situation could you use it in and how?
Subject or Situation How I could use it
4. List any information you remember learning in the lesson and why you 
remember it.
(What I remember) (Why I remember it)
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5. How well did you pay attention in this lesson?
less than usual about the same as usual more than usual
1 2 3 4 5
(circle one)
Why did you answer the way you did? ______________________________
6. How interesting was this lesson compared to the average lesson in this class?
Much less Much more
interesting interesting
1 2 3 4 5
(circle one)
7. In your opinion, what was the most interesting part of this lesson?
Why was it the most interesting?_________________________________________
9. If you could change anything about this lesson, what would it be?
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POSTOBSERVATION INTERVIEW
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Postobservation Teacher Interview
Remind teacher that this interview will be audiotaped and transcribed to refer to 
later for accuracy.
1) What content knowledge do you think the students remember from experiencing the 
lesson and why?
What they remember Why
2) How well do you think the majority of the students paid attention in this lesson?
 less than usual  about the same as usual  more than usual
3) How interesting do you think this lesson was compared to an average lesson you 
have taught?
Much less Much more
interesting interesting
1 2 3 4 5
(circle one)
4) Are there any BBL components or strategies from your original lesson plan that you 
believe were not addressed in the lesson?  yes  no
If not, why? ____________________________________________________________
5) List the strengths of the lesson in your opinion
6) What unforeseen things happened in the lesson, and did they enhance the lesson or 
detract from its success?
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7) Do you think that certain activities appealed to one gender over the other? If so, 
explain.
8) What would you do differently if you were teaching the same lesson again?
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STUDENT RESPONSES TO INTEREST QUESTION ON SURVEY
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INTEREST
Boys’ comments about the most interesting part of the lesson:
Teacher A 
The song
How this will help our brains remember
The steps for identifying subject and verbs put into a song
Singing the song
The song was the most interesting 




The debate for slavery 
The debate 
All of it 
The convention
Debating or what the topic was 
The whole lesson
The part we could yell at each other about our opinion
Having all the tables set up and nametags
When we started to debate
The debate that we had
The part when we debate
It was active and pretending
Debating on how we should elect the president
The debate
Teacher C
The article she showed us at the beginning
Reading our rough drafts in front of people
Activity with reader questions on index cards
Sharing stories
The story that got revised
When I heard other people read their writing
Working in the groups
The beginning when she tells us something about the brain 
Being able to talk to your friends 
No part
The revising activity
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To write the questions
When she talked about brain research
When we got the info
The example we used
When we got our break
Learning how to edit the things
The part about the brain research
Teacher D
When we stood up and did things because it was different 
There are points all around us and we can’t necessarily see them 
When we got up to show different concepts 
The beginning
We got up and pointed to things and also did hand movements
Knowing what all the different lines were
The body motions of the different concepts
How a line should go forever
The hand signals we used
Teacher E
When we tried to see if we had it memorized 
Linking verbs
When we had to try out the verbs 
Learning the linking verbs 
Saying the verbs
When we tried to say all the words 
When we memorized the verbs 
Learning the verbs 
Memorizing the stuff 
Writing and learning the verbs
When she made us do the thing to get it stuck in our heads 
That I can still remember the words she wrote down 
Learning about linking verbs 
Learning the verbs in a rhythm
Teacher F
The Wordmaster game
When we looked around at other people’s Wordmaster posters 
The most interesting part was the card activity 
The game 
Word study game
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Wordmaster game 
The Wordmaster game
It seemed like something we would ordinarily do 





Learning how the people formed our government 
I hardly remember anything 
Reading my book 
Talking about the trials
Hearing what the Supreme Court ruled for the cases 
The pictures
Teacher H
Should teens be discriminated against 
Discussing our ideas on whether it is okay 
The teenage zapper
To learn about the teen zapper or mosquito
The fact that people actually would make something as stupid as a mosquito 
When we had to yell
When we started to learn the facts on the mosquito 
When our teacher played the music 
The teen zapper
How it may actually get revolutionized 
Learning about the mosquito 
Zit zapper
The whole idea of what this man was doing to repel teens 
That the invention can affect my life
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INTEREST









The debate—I thought it was fun
Having parts and acting out a constitution
All the debates we had over it and the good reasons
The debating was the most interesting
The debate
That we get to live and what G.W. and they did 
Our debate
Being a different person and see what they liked 
The debate 
The debate
When we were debating
Teacher C
Writing down questions we have for the author of the essay
Knowing what other people wrote and giving them advice
It would be when we were asking questions about other people’s essays.
I think the most interesting part was how the kids helped the teacher (in the article) 
When she read the story 
Working in groups at the end
Mainly the whole thing because it just wasn’t something I find interesting
The most interesting thing was the letter by the eighth grader
Working in a group and asking questions
When we got to read our stories to our classmates
The break
I thought the most interesting part was doing work with our group.
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Teacher D
When we used our body to represent the symbols
Having to remember the hand signals for each thing
Learning the different things and how to label them
The part where we got up and made the symbols with our body
Using ourselves to remember things
The hand movements and stuff
Doing the body movements and finding examples in the room 
Relating it to examples
Teacher E
The song
Be, am, is, are, was, were, have, has, had, because it was fun to memorize 
When we memorized the words 
The story
Remembering the words and saying them
Having to memorize the verbs was the most interesting
Learning the nouns because we could think of a song or something to memorize better
What she said about the boy in basketball
How she compared the memorizing to everyday life
The connection to everyday life
The end
When we tried to say the whole song
Memorizing the verbs
When we had to memorize the words
Was saying the words and saying them over and over
We had to memorize little words and say them over and over
Teacher F
The Wordmaster game




I like going around and seeing people’s Wordmaster posters
Probably actually making the graph
I liked the whole class
The Wordmaster game
Our game that we played with Wordmasters
I liked the Wordmaster Game








When we discussed it as a class
That we got to play Supreme Court
Listening to what happened to the girl
It was all kind of boring
Teacher FI
I thought the most interesting part was learning about a new device for teenagers
Hearing where people hang out
Just explaining why the teen zapper was made
The actions of the teens in front of store
... .Amazing how much free time people have to invent the stuff they do (the zapper) 
The music. I love every lesson that music teaches us.
I can’t think of any interesting parts
When we got to debate with each other
We were asked to think about the mosquito’s affect on us.
Having the different discussions about the mosquito device 
Learning about what could happen around more stores 
The fact that storeowners are actually using this
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QUANTITATIVE DATA SUMMARY
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Student-Suggested Changes to the Lesson
More Interesting/Fun -  (Interactive)
More interaction
Making it more debateful/Having more activeness in doing the lesson 
More hands-on things, less note-taking
It would be more exciting -  not just the teacher talking monotonously 
Being able to talk to our friends and moving around more often 
Make it more exciting because the lesson was boring 
I would make the lesson more interesting by maybe adding more hands-on
things
I would make it more interactive 
I think I get more active so it would be a 5 (attention)
Put a little more detail and fun 
Make it more interesting, explain better
To have more activities and less homework and to have drawing time
Have more fun games in the lesson
More fun, laughing, humor
Make it more fun and try to get more attention to it
Maybe more student interaction like showing ideas of how we would make the
graph
More interesting, keeping active, and having fun while learning 
To be more open and interactive
The teaching-she could make it more interesting and not so dull 
More hands-on, not as much sitting and listening 
To have it be more interactive with each other 
Make something more active
I enjoy competitive activities and showing what I know 
Maybe more reacting
Pacing of the Lesson
“I would change it so that we could learn one lesson per day and not several, ‘cause if 
we learn several we get confused easily. “
I would change the time limit on it. I had a lot of fun learning about it 
I would change the amount of time spent on the song
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
Shorten the ISAT diagram and spend more time doing other things
I would probably have some reading time
Less writing extended response
Have more time to play the WM [Wordmaster] game
More discussion time
Spend more time talking about the topic
Lesson structure -  43 answers
Answers were very specific to the content.
Relevance -  6 answers
Game -10 answers 
Explain better -  5 answers 
Add music - 3 answers
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POSTOBSERVATION INTERVIEW DATA




1) Content Knowledge Reason
A- Steps to analyze a sentence...................... in a song—flow chart
B- Facts about founding fathers.................... simulation and role-playing
C -Writing process, revising......................... students participated in activity
D -Point, line, etc. definitions......................  students wrote, saw, heard, did
and representations hand signs
E -the “be” verbs...........................................  the brain-based strategies
F -  the need for graphic organizers.............. they realize the power and use
G -Bill of Rights covered.............................  values of freedom affect them as
children and adults
H -Bias toward teens...................................... articles
New vocabulary........................................ “acting”
Graphic organizer..................................... “ABC brainstorming” activity
2) How well did students pay attention? 
less than usual -  two people
about the same as usual -  five people 
more than usual -  one person
3) How interesting was lesson? (5-point Likert-type scale, five is high)
Scores -  4, 3, 4, 4, 4, 2, 3, 3 = average score of 3.375
4) Any BBL strategies not addressed
Y es-3  
No -5 
If yes, reasons were:
“I forgot an overhead for the visual learner.”
- “We ran out of time. Students didn’t relate to lesson as expected.”
- “Was not able to model the graphic organizer to extent I would’ve liked.
5) Strengths of lesson?
A -  “Use of music and color to help with memory and see pattern of 
sentence structure”
B -  Atmosphere, kids participating, role playing
C -  “The students participated in the activity since it directly applied to  their 
essay and lots of students wanted to ask questions.
D -  “Students used many ‘intelligences’ to remember the concepts”
E -  “Interesting, had value, was easy (everyone experienced success),
It worked!”
F -  “Just the -  once again -  value of graphic organizers”
G -  “Awareness of Bill of Rights in actual case study.”
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H -  “High interest topic, clearly defined targets, social interaction, humor”
6) Did any unforeseen things happen?
Yes -  6 (all women)
No -  2 (the two men)
Things:
“Student playing with markers—distracted from lesson.”
First five minutes, stamping, nervous about researcher and camera being there 
“One student mentioned underpants. Students were curious to see if I 
included the question. They remembered the story more.”
Time was a bit short -  detracted since we could not do as much
“repetitive” hands-on practice and have students come to the 
board and sketch each one or use the white board 
“I didn’t think about the way I grouped the words, but I realized as I 
was teaching that they (the words) formed a picture.”
“Students who are usually interested in social studies were in band.
Students didn’t relate to case study as I expected. I was nervous 
with video camera.”
7) Did certain activities appeal to one gender over another?
Yes- 4
N o - 4
If yes:
“Sometimes I think the girls sing out more than the boys.”
“Boys wanted to be their characters.” Girls extroverted, not knowledgeable. 
“Girls might have felt sorry for the teacher and boys would have thought 
it more humorous.”
“Girls tend to like to write better. Boys are more vocal.”
8) What would you do differently if you were teaching the same lesson again?
A -  “Colored pencils only”
B -  Nothing
C -  “Have the overhead of the writing process with my folder.”
D -  Nothing
E -  “Nothing I can think of right now.”
F -  “Give them components and let them assemble their own” (graphic 
organizer.)
G -  “Wouldn’t begin second case. More reflection of how first case 
affects them.”
H -  “More successful modeling of graphic organizer use. Perhaps an ‘exit 
slip' for processing, ensure participation/understanding of all.”
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SUMMARY OF OBSERVATION DATA
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Classroom Observations 
Summary of Data
5-minute sweeps - average of the percentage of engagement for each class period
(Classrooms A-H) 81%, 79%, 95%, 91%, 88%, 96%, 80%, 97% = 88% AVERAGE
Strategies noted:
A -  visualization, color, music, graphic organizers 
B -  simulation, role playing, debate 
C -  revising, cooperative learning
D -  writing, question and answer, kinesthetic (body movements)
E -  chunking, repetition, visualization
F -  graphic organizer, “gallery walk,” “reciprocal teaching,” game 
G -  “think-pair-share,” role playing
H -  reading, writing, prereading strategies, discussion, “think-pair-share”
Groupings used and percentage of time spent on each fas an estimate):
A -  whole class 80%, group work 20%
B -teacher directed 25%, simulation and role playing 75%
C -  whole class 40%, cooperative learning groups 60%
D -  whole class 100% (discussion, movement, and writing)
E -  whole class 90%, pairs 10%
F -  teacher-directed 20%, gallery walk 20%, quizzing neighbor 20%, game 40% 
G -  whole class 70%, group work 30%
El -  teacher directed 25%, class discussion 40%, reading 15%, group work 20%
BBL components addressed from literature review by percentage (estimates): 
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